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fn/roducfion; 

writing with motion 

I iic lerm cini:TTiaU>gi'U]>hy in (Voni ihc <treek roois meajiinji ril- 
ing wiih mol ion \l liio lioan it, minima king is sliooting - btil 
cinemaiographv is more than ifie tnerc act of plioiogtsiphy. It is ihc 
pi'ocoss of (Liking ideas, words, actions, ci noli on a I sublcxl, tone and 
all o(3icr ft inns of non-% erbal Ci nni iumication and tvmkTmg them in 
visiittffertm As is discussed in (lie firsi diaplor, cinema lie Tcct^mi|ne 
is the entire range of methods and techniques that ue use to add 
layers of meaning am I subteni lo ihe ’Voittcnf ’ of the Him - the 
dialog and aelton. 

The Eools of cinema lie lechniifiic are use^l by btuli ihe di reel or and 
i>fV either working together or in doing dieir indiviilual jobs. As 
mentioned, eincmasography is far more than iiisi "'pheitogritphing" 
wliat IS in from iif ihe camera the lotds. die Icchniqucs and ihe 
varialians are w ide rangmg in scope; this is at the heart of the sym- 
biosis o f the DP and I lie director. 

THE DP AND THE DIRECTOR 

To Li great eMeni die know ledge base of ttie ciiiemaiographcf o\ er- 
la|>s with llse knowledge base of the dircetor The einematograplier 
must have a solid lamiliarity wiih the lemis and concepts ol'direei- 
mg. and (he more a dirceior kiunvs aboiK eiiiematt^irraplu die more 
he or she w iP be able lo uiili/e ibcse uhiIs ami espeetally he t>etter 
ei|uipped to Ritlv utiti/c the know ledge and talent of a good OP. Any 
suecessful director will idJ you that one oi llie real sea-ets of direct- 
ing IS being able to recognize and niaximii'c w hai every mein her of 
(lie teLim CLin eornribttlc. 

The DP has some duties ibal Lire entirely technieal. and die direc- 
(or has responsibilities wilb the script and the ac(ors. hut in bciw cen 
ihose iwo cisiremes ihey are both hiMiked wiili die same basic task: 
iviih rhe vcimertf this is w hai makes the ercLiEive cof- 
I a bo ration between I hem so impo riant, [n that regard, one of the 
mam jiurposes of (his book is (o discuss “wJmi direclors need lo 
know aboiil using the eainera" and "w bat einemaTogniphers need lo 
know Ltbotn the proeess of directing," w ith the goal of improving 
eomimniicLition between ihem and fo sicring a more common lan- 
guage for (heir combined elTor(s. 

I he primary pui^mse of ilns hook is lo inlioduee eineniaiography 
lilmmaking as we practice it 0 [i a professional kweh whetlier it be on 
Him, video, digital. High Def or any other imaging formal. Storytell- 
ing is Sion. id ling and shooiing is slKKUing. no mailer w hat medium 
you work in. Excepi for Iwo specific seciions which lelale lo motion 
picture emulsions and the laboratory, the inrormation here is univer- 
sal to any form of shooiing — Hlm^ ^ idco oi' digital. 

The Hrsi duipier. is a basic ifiirodueiion to ibe cssen- 

ihd concept s of visual sion telling. It is absohiiely esseniial lo under- 
siLind tliLii a cinematographer iir vidcografihcr can no( be just u 'Tcch- 
nieian” wJio sets up ‘"good shois.'" ITireeiors ^■a]y in how much mpui 
iliey want from a DP in selecliiig and selling up shots: but (he DP 
must undersiLind ihc methods of visiuil siory ietling m either case 
.A gomi ileal oi' the iidbrinaUiUi in die chapters on Fiifus'paiv LUid 
('iut'mnrh- (hrjliiiifin relates directly to luinative lihmiiakiilg, bui 
mnsi ofh is slid of use in all types of shouting: eommercials. musk 
videos, iiidtisinLLis, documentaries, e^en unimLitiori. 

riiiemLL is a language and witliiii it Lire the specific vocahukiries 
and sub-langtiages of (he lens, eomposilioic visual design, lighiing. 
image eoiiiroL conliiiuily. mmemeni mid poinl-of-desv. I.eamiiig 



ihcsr luiiguaycs and vocabulaj ics is a never-ending and a lancinat- 
ing life-long j>ludy. An with any tanguage. you can unc ii lo compose 
clear and informative prone or lo create visual ]ii>etry. 

While wielding these tools <o fully utilize the language of einema. 
iIktc are, of course, continuous and nnyiekting tcehnical require 
ments: if is up rhe DP to cnstire that Ihese requiremeists are mei 
and ihai nolhing gets “screwed up.'" I'hiTse requirements are covered 
here us well, as not only are lliey an iulegral pait oflhe job. but maity 
seecniiigly meclianteal requii'ements can also be used as forms ol' 
visual exf>ression as well. This is vvliy it is important lor the direc- 
lor to have at least a passing knowledge of these technical issue^^. 
Another ivason is lhat many less experienced dircdors wnfl get [hem 
selves into trouble hy asking tor soinellniig lhat., lor purely praelieiiJ 
reasons, is not a good idea in tenns of time, budget, equipment or 
erevv resOLU’ces. 

1 his is not t^i suggest that a director should ever demand less than 
ihe best ot settle for less tliaii their vision - the point is shat by 
knowing moi'e about w-hat is itivolved on the teelmical side, she 
director can make belter choices and can work wiih their Of* to Ihink 
of solutions that are betfer suiicd lo she siiijali^ui and often ure even 
more visually c.xprcssive ilian the teehnique (inginuUy eoneeived. 

I DOm NEED NO STINKSNG RULES 

It is an old and well-worn saying ihaS you should “know the rules 
before you break them.'' I liis is never more true lhan in ftlmmak- 
nig. Neai'ly evei'y working film professional can Sell stories of firss- 
time directors who declared that, “I know that’s the way it's usual K 
done, but I'm going to do somelhmg diflerent.” Someoines (rarely) 
she resuhs are bnilianS, even visninary. More i>l’Len, they are disas- 
trous. I he prohleiTi is lhat, unlike nearly every either art Idrtvi, in film, 
“diung it over ' is eMreniely expensive and sometimes impossible. 

.All ot the basic rules of filmmaking e.vi si for giiod reas^ais; tiiey 
arc 1hc result of 1(K) years ofpraetieal experieiiee and espemnentii- 
iioii. ran yuu break the tules: ahsolLitely! Cireat filmmakers do it all 
tlie time. (.)uee you not only know the lasles but uihierskmt fhev 
eAf^k it is possible to use a violaticm of (hem as ;i powerful tool. 

THE ^CQPEOFTHIS BOOK 

What does the cinematographer need to know about filmmaking in 
order to do 1 he job properly? Alrnosl cvcrylhmg. 

Tlie knowledge base cncotnpasses lenses, exposure, com position, 
continuity, editorial needs, lighling, grip, color she language of fhe 
camera, even the basic dcmenls of story srructure. l lie joh i.s story- 
telling w'iih the camera, ami the iiuFre yon know about the elelllent^ 
oi’lhat art tiie belter you will be able to assist tfie director in aceom- 
plishiug those goals. The DP need not command all these Seehniques 
at the level of detail of the cdilor. ihe writer or ihc key grip, hui (here 
must be a lirm understamhng of the basics ami im>re iiiif^oilaiidy the 
pffxsiJyilffics the tools ami [heir potential tti >erve the storytelling 
and ihe vision of ihe di vector. 

T his is especially ii'uc as ihe task ol' tlireetirig ls more and more 
accessible So wi ilcrs. aelor> and 0[ller^ w ho may run have as hixiad 
a baekgn>uml in pliysieuE pmdiieLu’sn atul tlie visual side of stoty= tell- 
ing. In this .situation, being a DP w ho has a thorough command of 
the entire scope of filmmaking but is able and willing !o work as a 
collaborator without Irying to imiiose (heir own vision in place of 
the director’s is a slioiig asset. Eiy the same token, to have a rcfutla- 
Lion as a director who can utilize the taletUs of tlie ii' creaEive team 
and get the be.st from everybody is also a goal lo aim for. 



1 slLinCii init 5 )Ciirs jtivt to wvtic a iiiaiplc IxKjk ciinEaiaiing ihc 
b:i,sic rai.-(tiaJ iEitoi maiifjna rcqitiml to he a working ciiicmaEo|imphcr 
NolJnng h]K\\ not evcii gening inin i:sJvucs of style antf [lestheties. 
This; llie third hook m lliat etTun now; ii jmi won’i fit imo a 
smgle voktme. The (irMt biKik cm cred (iie llietir) and pnicliee ol' 
one of I he DP's mosi iinjwniiU jobs. There \s a greiil deal 
to kiKHV even af yon are slsovHijig entirely wish avidlahtc light its 
;3 eisiema verite style, [he seeond book, Flfrrjrftideys Ptrekt^f PefiT- 
eiice. mdndcs the Sechnieal facts and ligurcs essential to She iob. 

N'oxv, in tins ^ohLnlc, we co\er she storyselling issues, eoiUintaity, 
And pro^ iding what the edslor needs a^ well optics, spedal e fleets, 
exposure, eonvpsssiiion, til tors, eolorconsi'ol aiij jiif the other aspects 
of cinesnasogniphv that go mto ihe job - all orihein api^roaehed 
from the poini of view of sheir value ns stoiyidlsng tools. Tisc erah 
of lighting is iiidiiilcd here, bu! for a much more hi-depsh and thm - 
ongJi diseussion oi" hgliting, see tiie lirst bi>ok, f’icmfv umf 

\'kk*o lJ^hthi^. it js alsii inspi>slatit \o nole tfiat if you are dedicated 
to ihc rdea of ttsitEg ihe medium ofcisicma to its fullest e.xlent and 
employing every lool of the arl form to serve >oui ssory* llien light- 
sug lor video or High Dcf is nol essejuiuiiy diiTcrent from liglidng 
Ibrlilm. 

WHAT IT MEAhJSTO BE A PROFESSIONAL 

Id he a irue pmlessional Viiu need to know- all this ■'‘sutiT' hven if 
yois specialize in one partieiihtr type of shooting, or subscribe to a 
rmnimulrsi aeslhelie, you igrnvre oibcr types of informasiini ai yxnsr 
own peril. Vi any rate. She lenn "'director o I' photography” rel'ers to 
someone wiuv can [Vj-cuy mtJdi liandle ajiy type of job ihus cii-mes 
thet 3 ‘ way. Soincone w-[ui applies tfiis sertn to shemselves should 
never siiow up int a set not knowing Itow to handle the ftvb and never 
just ■ so know. 

Also, I he re arc eenaii^ courtesies, el hies and standards of bdiavji^r 
siihcrcut in tlie job. and tliese seem to be fairly universal from eoun- 
1 3 '_v ti> c o u n s ry : 1 u wv eves', like s E ll m ta rd s o f be f i a v 1 1 sr every- w fie re th ey 
a [ways seem to dec! me as sime Ttiareftes on. Pridessionalism eueom- 
passe?> these standards ns well. I or examine, tH'casioJially you wall 
>ee hrst-time direelor.s w iso are reluctant io hire a DP who Isas a 
grcal deal more experience tlian tliem they are athuJ ilias the 
more cxpCTictiLvd I >P might ndtetEle I heir use of terminology, intimi- 
date oi einbanass them ns frons of the crew or ev en ii y so impose 
their ow n vision on tlie projeci. l^adly, ihis does occasionally happen. 
Most oAen ihesc rase unfortunate inei denis are the result of the amw 
ganee of people wlio sutler from the classic "a liiilc knowledge is 
n Llangcrtius thing” syndrome. SEnnicoiie who truly aspire> to being 
thought of as a professional musi lake lime to learn and understand 
the Standards of cEiipaeiie, cihies and behavior m add h ion lo [earning 
the praeticat aspects of the craft. 

Ileing a professiorud ememaiographer is noS a job lo he lakeii 
[tg filly: a great ileal o|' money, lime. elTorl And personal v is ion are 
ai slake even on the sm[1lle^l low-budget projects. Jl'you know vonr 
.sUiJTand have ilie alliliidc and personaliEy to be a real team player, it 
can be one otThe best jobs in the W iufd. VVhen tfiingsare reaflv ctHpk- 
ing on a ser anvf all the huTidreds of diverse elejneriis are coming 
logeiliei lo gel si rigin. ihe joy oferealion isal a Icv eL dial is [iLirdly 
male hod in any taller prtdcssj on. 

TERMfNOLOGY VfDtO AND FILM 

As nientponed above, she word einemalograpliy means “vv riling vv itii 
irunion.'' No ret ere sice is naiiJe lo whal yon are vvriting on be it 
til 111. vkleotiLpe, digiial media or vvfiatcver. Hs>wever, since the lerm 
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cmcmalographer still associated iti imay people's minds willi sil- 
ver-based emulsion, I also use the term videographer ^vhere appro- 
priate or [fic more gcueriil [ems "'■ili rector of pholograpliy/' Ncjt do 
[ engage in the endless argunient over which format is '^hetter'' — 
him, video. Fligh Del’24Pand digital video arc ditferent tools for dif- 
t'ei'cnl jobs. Whenever there is more to iJie deeisioti tlian ju.st nioiiey. 
the director of photography should be involved in the choice of 
format and has 1hc responsibilily 1o he a reliable eon suit am to the 
director and the produeer concerning which ime is most apf>ropriate 
for a particular project. 

Also, despite its long and venerable liistory^ tlic term '\':atncra[[iar]'" 
is no longer appropriate. I tisc director of photography, camera per- 
son orallcrnLite gentler Tcrcrencc.s instead. I'he same applies to other 
positions as welK as the jobs of dii'ector, editor, gafter, electrician 
and even grip have becorne increasingly open to women and people 
from al\ cultures and backgrounds. 

A NOTE ON THE ILLUSTRATFONS 

Many of the illustrations here are from the fi lms of great directors 
such as Stanley Kubrick, Orson Welles and Akira Kurosawa. This 
may seem to be an endorsemcEit of a formalist and higlily styfizCi] 
type of filmmaking or one in which every shot needs to be a pre- 
cious 1 1 tile gem perfectly In anil exquisitely well eom posed - 
While [ do adEuirc these great tilmmakers, the primary reason so 
many of the illustrations arc drawn from their films is more inslnic- 
tional: not oidy do they .serve as excellent exLimples of fratniug. coni- 
positiom use of lens, blocking and color, but more importantly you 
know that nothing in the I’nime is an aecidenl il ts easier lo follow 
the choices that they made in order to serve theii' story. 

Making every frame a Rembrandt can he a very satislyiug artistic 
challenge, but there are a nearly infinite tiumber of possible visual 
styles; eaeh one is valitl for its ov^■n reasons llic oppE^rtimily lo 
exploE'e many ditTerent styles and filmuiaking aesthetics is one of 
the main things that makes *his job so inreresting. 




Film is a dream — but whose? 

Bruce Kawin 
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1.1. (previous page) The Lady From 
Shanghai (Columoia Pictures, 1948). 

1.2. (top) Scene from an early silent 
film (Quo Vadis, 1909) — literally a 
filmed play on a stage set. 

1 .3. (above) One of the earliest pieces 
of film publicly exhibited — a train 
arrives. Shot by the Lumiere broth- 
ers. 



1 . 4 . The^perspectival apparatus" 
from Peter Greenaway's The 
Draughtsman's Contract (BFI/ 
United Artists Classics, 1982) — 
the fundamental idea of select- 
ing a viewpoint and defining a 
frame. 



CINEMATICTECHNIQUE 

When ihc motion picture camera was invented in the late nineteenth 
centui*y. the lirst efforts were straightforward presentations of simple 
events: a man sneezing, workers leaving the factory, a train pulling 
into the station. When the filmmakers Uirned to dramatic presenta- 
tions, they conceived of them as “filmed plays" they positioned 
the camera as il'il were a member of the audience seated in the audi- 
torium. In this type of film, you can never get away from the feeling 
you are looking’at the scene from this detached, impersonal point of 
view. 

It is an easy analogy to say that this proscenium approach to shoot- 
ing is much like filming a play (Figures 1.2 and 1.3), but there 
are important dilTerences: when viewing a play you are still seeing 
three-dimensional objects, albeit at a distance and more importantly, 
the actors (aside from mimes) speak. Fairly early on, filmmakers 
began to realize that the fiatness of the screen and its other limita- 
tions demanded more. Their first response was to break the action 
up into shots and sequences of shots; this is sometimes called sepa- 
ration. As soon as the idea of shots is introduced it is clear that a 
logical and e.xpressive arrangement of the shots and sequences is 
essential. Shots are “fragments of reality." It is the filmmaker who 
decides which fragments and in what order the audience will see 
the overall reality. It is the filmmaker who decides that this piece 
and that piece are w hat the audience sees and in what order they see 
them. 

It is not unlike the old parable of the three blind men touching an 
elephant to understand what it is like. Since each one touches a dif- 
ferent part of the elephant, each one has a completely different idea 
of what the whole animal is like. Filmmaking is a little like the idea 
of someone guiding the three men: first this part, ignore that part, 
then touch this part, and so on. In this way, all three blind men will 
have the same idea of what the whole elephant is like. But it will be 
the idea that the guide wants them to have, and it won't necessarily 
be the “tme" picture of what an elephant is really like. 

More importantly he can change that point of view as he wishes: 
given the same elephant, dozens of different points of view are pos- 
sible. This is the essence of cinema. The set with the props and 
actors on it is a three-dimensional reality. It is what it is. By choos- 
ing w hat pieces of this reality the audience sees and arranging them 
in"a certain order, the filmmaker introduces a point of view. Imagine 
if the filmmaker has a little \ iewer made of cardboard. It sort of like 
a truncated, four sided pyramid (Figure 1 .5) which is reminiscent of 
the “perspectival apparatus" used by artists as shown in this scene 
from Peter (ireenaway's The Draughtsman's CV>////v/c7 (Figure 1.4). 

The audience w ill alw ays see what is at the small end of the box. 
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( In acluality the view lhal is projeclcd onto the rectangle at the small 
end of the box is recorded on film or v ideotape or digital medium or 
whatever, but let's forget about the technical stuff tor now, enough 
of that later.) For now let's just think of it as an eyeball that moves 
around with the box, and the eye may be open or closed while the 
box is being moved around — it's our choice. We tell the eye when 
to open and when to close: we ‘‘edit" its perception of the scene. 

A SIMPLE SCENE 

Now' let's take a little scene: a tree, a broad horizon with a sunset, a 
man and a woman (Figure 1.6). If we just take the viewer and put 
it over here, we are making one choice. Aside from that we have no 
other inlluence over what the audience sees (in this example). 

And that's how most people would respond if you asked theim 
“What do vou sec" Most would say, “a man, a woman and a tree." 
Only if you asked them, “What time is it?" would they probably then 
say, “Around sunset." I f you moved the v iewer so the horizon was 
in another place and the sunset not visible they probably wouldn't 
even be able to say what lime it is. 

But that's important even by making that one choice of where 
on the perimeter we pul the viewer, we are already influencing w hat 
the audience perceives. Take it one step further, put the vievver so 
that the man is hidden by the tree; suddenly it's a very different 
scene: where before it might have been perhaps a picnic, it's now' a 
woman out in the woods Tdone with a dog. Is she lonely? Is she in 
danger? We don't have much information yet and it could be a lot ol 
ihinus, but cerlainlv our perception of what may be happening w ill 
be dltTerent than before. What we have done is change the framing. 
Framing is the first element of composition (Figure 1.7 and 1.10). 
Framing involves two choices: 

• Picking a position Irom which to view the scene. 

• Isolating some part of it to look at. 

Let's think about lhal second part. We want to choose not just the 
angle from which the scene is viewed, but w helher they see all ol it 
or]usl a part of it. Human vision, including peripheral vision, covers 
roimhly liS()°; let's use lhal as our definition of “all of it." How do 
w e change how much and w hat pan of the scene they will see? Well, 
we take out our matte knife and make a new viewer. We either make 
a big w ide one or a long narrow one. 

The little end doesn't change shape or size. (The shape and size of 
the little end is our aspect ratio. An almost square one is Academy 
and a shorter but wider one is Cinema.scope but we'll talk about 
aspect ratios in another place.) The big wide one is a like a wide- 
angle lens (Figure l.S) and the long narrow one is like a long 
focal leni^lh lens (Figure 1.^)). Without moving, we ailed whether 
the audience sees a lot of the scene or just a piece ol it. As the 
vievver becomes longer and narrower, it becomes more important 
how much we aim illeft or right - now we are really isolating cer- 
tain parts of the scene. 

If we lake the long v ievver and point it at the sun. then the first thing 
they see is just a sunset. Right away this sets a certain mood and 
conveys important information: not just w hat lime it is, but that we 
are in a place where you can see a beautiful sunset, which almost 
certainly is a good place: after all, it has a great view. It the next 
thing we see is a shot of the couple kissing, right away, we know 
it's a beautiful dav and this couple is enjoying it and are probably in 
love. But w hat if the next shot isolates the man and we now see he is 
wearing bandages over his eyes: oh, what a sad irony: it s a beauti- 
ful sunset, but his eyes are damaged. Is he permanently blinded? Is 
the woman his lover or his nurse? Not only do we gel new informa- 
tion, we get new emotions, and perhaps most importantly: we ask 
new questions. This is crucial ™ it is part of what makes a narrative 





1 .5. (top) A basic viewing device. 

1 .6. (middle) Our basic scene. 

1.7. (bottom) Selecting a place from 
which to view the scene and how 
much of it we see establishes the 
"proscenium" in the perception of 
the audience. 
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1.8. (top) A wide angle viewing 
device. 

1 .9. (bottom) A narrow viewer. 

1.10. (right) The viewer within a 
frame from The Draughtsman's Con- 
tract. 




film ditTcrenl from a documentary: so much of what \vc do with film 
technique involves not just conveying selected information but also 
imposing suble.xt and emotional content on it. 



QUESTIONS AND EXPECTATIONS 

Cinematic technique is very much about setting up questions and 
expectations in the audience's mind. Why is he blind? Is she respon- 
sible for his accident? Was it deliberate? Or is she the nurse who fell 
in love u ith him? Is this love story going to turn out wonderfullv or 
with terrible sadness? All from two shots - if they arc done right. 

It is manipulating the shots and their sequence in a way that sets up 
these questions and expectations that distinguishes simply '‘shoot- 
ing from cinema. It is not a small difference, it is a vast chasm; it 
is the difference between video on the evening news and an Alfred 
Hitchcock movie. Setting up questions in the audience's mind is 
what keeps iheni involved in the story. This is true of any literar> 
form, uhelher it be the novel, a theatrical play or a short stoiy If 
the audience isn't always subconsciously asking the question, *1 
wonder what will happen next?" well, vou've losF'cm. 



Altering The Viewer's Perception 

If that question isn't always present there are two words to describe 
it: boring and predictable. But the other element is even more impor- 
tant. By setting up certain expectations in the audience's mind, you 
can then manipulate those questions and expectations. Let's take our 
scene. Without moving our viewer but only using the wider one, the 
medium one or the long narrow one, we can arrange shots in the fol- 
low ing sequence: 

• Long shot: a miraculous sunset. What a beautiful day. 

• Wide shot: of two people looking at the sunset; an idyllic 
landscape: a dog sleeps peacefully" nearby. 

• Close on: the man's face. He is wearing bandages that indi- 
cate a terrible, possibly blinding injury to his eyes. 

• Close on: the woman kisses him lovingly and lays her head 
on his shoulder. 

So far: wow, what a great gal but who is she? She loves him 
despite his terrible alTliction. A real love story, even if a very sad one. 
A question and an expectation. 

• Close on: her hand reaches into her pocket and pulls out a 
verv’ deadly looking knife. We follow as she raises it toward 
his head. 

• Close on: her face as she stares at him. Her eyes are grim, her 
face tense. Our expectation has been completely turned on its 
head. But now we have another expectation: homicide. Why 
is she doing it? Another question. 
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• She uses the knife to eut his bandages. I Ic looks al ihe sunset 
and he ean sec. He kisses her. 

Quite a little story: happiness, sadness, love, suspense, tear and 
loathing, then finally complete joy and again love. All in seven shots. 
Throw in a shot of a dog and you've got a helluva picture. This kind 
of turning e.xpeelations on their head is often used in its most obvi- 
ous form in horror films: 

• Close on: a girl looks around nervously, tearl Lilly. 

• Close on: a hand grabs her shoulder. 

• Close on: she screams in terror! 

• Wide shot: both of them. It's her boyfriend. 

Wharinakes this different than if we had Just done it as one static 

w ide shot? What technique of cinema hav e we used here? Suppose 
we had done it all as just one wide shot? hven though she is looking 
around and it's dark, the whole lime we .see this big friendly looking 
guy standing behind her, smiling. Sure he grabs her shoulder and 
she's startled, but clearly it's non-dangerous and innocent. 

So what if she looks a little nerv ous, what could she be eoneerned 
about that's any worse than maybe she thinks she saw a rat? It's 
a completely ditTerent scene: no questions, no e.xpeetations and cer- 
tainly no reversal of e.xpeetations. Now we're ready for the next 
technique. The next step is crucial, as is an analogy lor the next sig- 
nificant innovation in film technique. 

Let's take our eolleelion of viewers and walk around anyw here we 
want in the scene. Not only can we isolate pieces and show them in 
any order we want; we ean now sec each isolated piece Irom a dif- 
ferent angle. We can also move higher or lower (Figure 1.11). 

We ean start w ilh a close view of something and move to another 
close view. We can start with a close v iew and move back to see a 
wider v ievv. We can lilt the viewer so that what the audience sees is 
off-killer or disorienting. The possibilities are limitless. 

There are tw o more important elements to add before we move on. 
We have to add something to our viewer analogy. It is no longer a 
cardboard box - now it's real optics. This means that as the box 
gels longer and narrower, the perception of depth gets shallower - 
things seem compressed, closer together (we 11 talk about why in 
the chapter on Optics). Not only does the perception compression 
of space gel greater, but even if two things are fairly close u^geiher 
(one behind the other) one of them is in focus and the other isn't. As 
we shall see, focus is an important storytelling tool. 

As the box gels wider and shorter, the opposite happens: the percep- 
tion of the depth of the view expands. Tw o things, one behind the 
other, even ilThey are close together in reality, will now seem to be 
separated bv a great distance, but both of them w ill still be in focus. 
Let's lake these little cardboard viewers as our analogy and rev ievv 
what we ean do with them. 

• C hange the position from which we see the scene. 

• Isolate certain parts of the scene. 

• Move from one isolated part to another. 

• Move the view higher or low er. 

• Change the perception of depth. 




a: - 



1 .1 1 .The basic scene can be viewed 
from a nearly infinite variety of points 
of view and lens lengths. 



FILMSPACE 

Let's give it a name -- this method of separating the ihree-dimen- 
sionarrealily into pieces and showing them to the audience in an 
arranged order. Let's call it filmspace. 

Filmspace is a different way of viewing a real scene. In lael it is a 
whole collection of ways of view ing a real three-dimensional .scene. 
And don't forget that we can tell the little eye to close while we 
change to a ditTerent viewer or move it to a dilTerenl place. This 
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means that we can take any of those different views and put them 
in any order we want. Filmspace, then, is a means of using visual 
manipulation to take real space and real objects and look at them, 
perceive them and feel about them in many dilTerent ways — ways 
that we can command. 

We have control, but control can also be a dangerous thing. Here's 
the issue. It is possible to shoot these views in a way that only 
confuses, annoys and frustrates the audience. And this is where we 
reach the confluence and overlap of what the director does, what the 
cinematographer does and what the editor does. 

The cinematographer has a primary responsibility, which is to get 
all the shots the director needs; all the pieces that are needed'to 
tell the story. There is another requirement: they have to provide 
what the editor needs as well. (For purposes of this discussion we 
will assume that the director is not involved in the editorial process, 
which is sometimes the case in projects such as series television.) 

If how we make a film work is a language, then the types of shots 
are our vocabulary — there has to be a grammar of how' these pieces 
of the language fit together. There are a number of rules of grammar 
that shots have to follow in order to be usable by the editor. It is pos- 
sible to get any number of really great shots; good lighting, good 
camerawork, terrific acting, etc. that the editor simply has to throw 
away because she simply can't use them. 

SPATIAL ORIENTATION IN PROSCENIUM SHOOTING 
As we discussed, in the early days of cinema, dramatic films were 
conceived as recorded theater: everything was viewed as if it were 
happening on a proscenium stage. In the theater, the audience sits 
in front and can clearly discern the right/left and front/back of the 
staue. That spatial orientation remains fixed the entire time (Figure 
1 . 12 ). 

The camera merely took the place of the audience and never 
moved in relation to the scene before it. If the front door of the 
house was on the right side, it never moved; it was always on the 
right. If the train tracks were going left to head west, they never 
moved: there was no possibility of deviation from the set ,scheme of 
directions as long as the camera doesn't move. 

The filmspace was simply the three-dimensional world projected 
on the two-dimensional proscenium frame (^just as in theater), but 
this frame was static, definitively bounded and perceptually flat. 
A great deal of the progress in film technique has been the move- 
ment away from this simplistic methodology. Indeed, a year-by-year 
study of the progression of camera movement, cutting and pacing 
would constitute a major part of the story of the histoiy of filmmak- 
ing, as w ould an analysis of the progress from flat, bland, featureless 
lighting to almost “anything goes.” 

SUBJECTIVE AND OBJECTIVE POV 

Recall the three fomis of literary voice: first person, second person 
and third person. In first person stoiytelling, a character in the story 
is describing the events. He can only describe things that he himself 
sees. First person speaks as “I.” 

Second person speaks as “you”; third person speaks about “they.” 
Third person is completely objective, and first person is completely 
subjective. Second person is somewhere in between. There is no 
clear-cut line of delineation between subjective and objective - 
only gradations (Figures 1.13 and 1.14). We have previously talked 
about giving the .scene a “point of view.” Each camera angle has a 
point of view as well, and there are several variations to that mean- 
ing. The term point of view, or POV, is used in a number of different 
ways in filmmaking. Our two people are talking; the camera stands 
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olTlo one side ofihem. The camera is essentially part ol the scene 
since it sees the people but it is not involved in the scene in any way. 

It is a neutral observer. It is completely objective — third person. 
This is like the omniscient narrator in a novel or story. An omni- 
scient narrator or POV is a voice that tells the story but is not a 
character in the story and can "’see” eveiything that is going on. The 
voice can tell us what each and every character is doing at any time. 
What is a completely subjective shot.* It is when the camera takes 
the place of one of the characters. In the ease of our two people talk- 
imi, if the other character is talking, she would look directly into the 
lens as if she were looking into the eyes of the man. 

In actual practice this is almost never done in narrative filmmaking, 
although it is used on very rare occasions. Probably the most famous 
example is the noir film The Lady In the Lake. (Figures 1.15 and 
1.16) In this case the story is seen in an entirely first person, purely 
subjective fashion as if the camera is the detective. 

When other characters speak to the detective they look directly^ 
into the lens. As a result we can never see the detective because “we” 
(the camera) are the detective. The only time we sec him is when 
he looks into a miiTor. A fascinating and very successful modem 
variation of this is a film titled W Charlie Mopic, a Vietnam vvar 
film. (The title refers to the Army designation for a combat motion 
picture cameraman.) The premise is that a cameraman along with 
a journalist/interviewer are sent along with a long-range reconnais- 
sance team to record everything they do. Throughout the entire film 
everything we see is onlv what is photographed by Mopic's camera. 
It's a terrific conceit and'is executed beautifully. I lore we see Mopic 
only one time in the entire film. .M the very end they are under fire 
and are being evacuated by helicopter. Mopic is just about to get 
into the chopper and he is shot, lie tosses the camera into the chop- 
per and it lands on the Poor lacing him. It records his death as the 
chopper takes off without him. 

(3ther forms of POV are things like “doggie cam." If there is a dog 
in the scene and the camera is placed low to the ground and moves 
along in a fashion resembling how a dog moves, we are seeing the 
scene from a dog’s point of view. This is often used in wcrewoll 
films, for example. Another example is often used in thrillers or 
horror films. The “victim" is doing some action and we .see him as 
a stalker might. The camera is handheld and moves with a human 
motion: not too steady and always following the action as il staring. 
A characterizing of this is that when the “victim” looks over sud- 
denly. the camera will quickly “hide" behind a curtain or doorway. 
It is a standard operating procedure in film that true POV shots are 
almost always done handheld. 




1.12. Cinema as a "filmed play," such 
as this frame from The Great Train 
Robbery (Edwin S. Porter, 1 903) means 
that the left/right relationships never 
change for the audience. Once we 
get away from this simplistic type 
of filming, methods are needed to 
maintain the directional continuity 
in the mind of the viewer. 




1.13. In general, the closer the 
camera gets to the performer's per- 
spective, the more subjective the 
snot becomes. 
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PifM Person 



First Person 




Second Persor. 



Second Person 



Third Person 



1 . 14 , Subjective and objective 
camera angles are analogous to the 
literary concepts of first person, 
second person and third person. 
These are generalities — there are 
no hard and fast boundaries. 



1.15 and 1.16. The Lody In The Lake 
(MGM, 1947) is one of the very rare 
examples of truly subjective point 
of view sustained throughout the 
entire film. 



Tlic difference is that ii is ne\er carried all the way through. For 
example, il the ■‘victim were to see the stalker and wtilk over to con- 
Iront him. logically he would look directiv into the camera. There 
are two problems with this. First it would' bretik the illusion of the 
film. The audience would be made jarriiu>lv aware that they are 
watching the movie. In the theater it woukfbe called "breakiim the 
lourth wall." This is when an actor in the plav talks directly to the 
audience. To take it to its most extreme and ridiculous louica'i end. if 
the man were to ask the stalker a question and he ameed". we would 
have to nod the camera up and down. This is played as a joke even 
w hen w c do it in home movies. 

The seeond problem is that it would then be impossible to ever 
show the stalker in the .scene. II he is looking directly into the 
lens, then the camera is him. There is then no po.ssibility of doiim 
another shot which includes him. As a result, even if the shot is theo- 
icticallv' a subjective POV, it is almost never carried throuuh to the 
looking-in-the-lens conclusion. 

The most frequently used type of character POV is "the h)ok." An 
example of this is when w e .see someone looks up and then the next 
shot is a view of an aitplane. The important part of this type of POV 
is the setup: that is when we see the person looking. The next thiim 
we see will be assumed to be what she is looking at. lint for this 
to w ork, the "look" must be set up properl v. If she looks down and 
then the next shot is an airplane, it will make no sense — the audi- 
ence will perceive this as something completelv unrelated; worse 
they will be momentarily confused and distracted. 

In their book Film An-An Inimcliicfioii. David Bordwell and Kris- 
tin Thomson call this the “Kuleshov effect." This is named Ibr Lev 
Kuleshov, one of the early experimenters in Russian formalist tilm- 
making in the Ib20s. lie performed an experiment in which is used 
the same shot of a fatuous Russian actor with a neutral look inter- 
eut (at various times) with shots of nature, some soup, a baby and 
a dead woman. When quizzed about what the actor was expressimj. 
the audience said he was either show ing tranquility, huimer. jov or 
great sorrow. " ' - • - 

This illustrates the .story telling power of simply putting two shots 
together. W hen we show someone till his heatl up aiul Ins eyes turn 
toward .something off-.screen. then cut to a clock tower or an air- 
phine, the audience will always make the connection that our char- 
acter is looking at that tower or plane. 

This ilemonstrales not only the usefulness of subjective POVs for 
storytelling and emotional subtext, but also hints at the importance 
ol the olt-sereen space as part of our narrative. It also reminds us 
that we are almost never doing shots w Inch will be used in i.solation: 
ultimately shots are used in combination with other shots. 
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THE BUILDING BLOCKS OF SCENES 

There are a number olTypes ofshols v\ iiieh are basie building bloeks 
of film grammar. They are: 

• Wide Shot (or long shot) 

• Full Shot 

• Medium 

• 1 lead and Shoulders 

• Big Head 

• Cowboy 

• Tight Iwc) 

• Diily Single 

• Clean Single 

Exeept for the lirst Iw o, most of these shots apply to the human 
fomi, but the terminology earries over to any subject. As they appear 
in the script they are ealfed stage directions. Let's look at them indi- 
vidually. As with many film Terms, the definitions are somewhat 
loose and different people have slight variations in how they apply 
them; particularly as you travel Irom city to city or work in another 
country; they are just general guidelines. It is only when you are 
lining it up Through the" lens thal the exact frame can be decided on 
and all the factors that go into a shot can be fully assessed. 

As they appear in the script, stage directions are completely non- 
binding! The screenwriter really has no say over what shots w ill be 
used, but they are helpful in visualizing the stoiy as you read the 
script. Some shots are specific to the story, such as “Close on the 
tickinu bomb," but ultimately it is up to the director to determine 
whicirshols will be done. These shots are the basic \ 0 cabula 17 we 
deal w ith. These basic elements and how they are combined in edito- 
rial continuity are the grammar of cinema. 

WIDE SHOT 

The wide shot is any frame which encompasses the entire scene. 

This makes it all relative to the subject. If the script reads “Wide 
shot the English C'ounlryside" we are clearly talking about a big 
panoramic scene done with a short local length lens taking in all the 
eye can see (Figure 1.17). On the other hand, if the description is 
“Wide shot - Leo's room" this is clearly a much smaller shot but it 
still encompasses all or most of the room. 

ESTABLISHING SHOTS 

The establishing shot is usually a wide shot. It is the opening shot 
of a scene which tells us where we are (Figure 1.18). A typical one 

1 . 17 . (below) A classic wide shot 
used here as both an establishing 
shot and a transitional shot for the 
next scene. Days Of Heaven (Para- 
mount Pictures, 1978). 

1 .1 8. (left) Throughout Barry Lyndon 
(Warner Bros., 1975), Kubrick uses 
perfectly composed formal framing 
to reflect the static social structure of 
the time, as in this establishing shot. 
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might be ''Establishing shot - Helen's offiee." This might eonsist 
of a wide shot of an ofliee building, thus when w e cut to a shot of 
Helen at her desk, we know where we are: in her offiee building. 
We've seen that it is a big, modern building, very upscale and expen- 
sive and that it is located in midtown Manhattan and the bustling 
activity of streets indicate it's another hectic workday in New York. 
The establishing shot has given us a great deal of information. 

LAYING OUT THE SCENE 

A phrase that is often used is that we have to "establish the geog- 
raphy." In other words we have to give the audience some idea of 
w here they are, what kind of place it is, where objects and people 
are in relation to each other. (This is different from establishing the 
place — both are discussed in more technical detail in the chapter 
Cinematic Continuity). 

Establishing the geography is most important within the scene 
it is very helpful to the audience to know' the "lay of the land" wdthin 
a scene, it helps them orient themselves and prevents confusion 
v\hich might divert their attention from the stoiy There are times 
when you want to keep the layout a mystery, of course. As w e w ill 
see throughout the discussion of film grammar and editing, one of 
the primary purposes is to not confuse the audience. There w ill be 
times of course where you w ill w ant to confuse or trick them, but in 
general, if you don't give them information and they have to spend 
time trying to figure something out, however subconsciously, you 
have taken their minds aw ay from the characters and the story. Kuro- 
sawa is a master of this type of establishing, as in these shots from 
Seven Samurai 1.19 and 1.20). 

An establishing shot, such as our oifice building example, might 
also include a tilt up to an upper tloor. This indicates to the audience 
that w'c are not just seeing an office building, but that we are going 
inside. A further variation is to end w ith a zoom in to a particular 
w indow, a more obvious cue as to w here we are headed. 

Shots of this type are sometimes considered old-fashioned and pro- 
saic, but they can still be efiective. Even though they do give us 
a good deal of information, they are still a complete stop in the 
dramatic action. Many filmmakers consider it more effective if the 
establishing shot can be combined with a piece of the story. One 
example: say w e are looking dow n that same bustling street and our 
character Helen comes into view, rushing frantically and holding a 
big stack of documents; we pan or dolly with her as she rushes into 
the lobby and runs to catch a departing elevator. The same informa- 
tion has been conveyed, but we have told a piece of the story as 
w ell. Something is up with 1 lelen; all those documents are obviously 
something important that has put her under a great deal of stress. 

Of course, in the story, 1 lelen may already be in her office. One ol' 
the classic .solutions has been to combine a bit of foreground action 
w ith the establishing shot. For example, we start with a medium shot 
of a sidew alk newsstand. An anonymous man buys a paper and we 
can read the headline "Finaneial Scandal Disclosed," and we then 
tilt to the building. What we have done here is keep the audience 
in the story and combined it with show ing the building and the con- 
text. 

In a sense it is a bit of distraction such as a stage magician might 
use, but in another sense it does convey some useful information. 
Certainly it's a lot better than ju.st cutting to Helen and have her do 
some hackneyed "on the nose" dialog such as, "Oh my god, what 
am 1 going to do about the big financial scandal?" Of course, there 
is one more level you can add: the guy w ho buys the newspaper is 
not an anonymous man, he turns out to be the reporter who is going 
to uncover the real story. These are Just examples, of course, but the 
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1.19 and 1.20. Ever the master of 
making the abstract concrete, Kuro- 
sawa cuts directly from the map of 
the village to a shot of the samurai 
walking in the location indicated 
(Seven Samuro/. Toho/Columbia Pic- 
tures, 1954), 




point is to convey the location information in combination with a 
piece of the story or something that conveys a visual idea, a sound 
track inikction or anything that increases our understanding ol the 
place, the mood, or anything that is useful to you as the storyteller. 

FULL SHOT 

Refers to a shot which includes all of the subject, whether it be 
an entire building or a person. For e.xample, a 'Mull shot ot a car 
includes all of the car. A shot w hich only includes the door and the 
driver would be more of a medium shot. 



MEDIUM SHOT 

The medium shot, like the w ide shot, is relative to the subject. Obvi- 
ously. it is closer than a wide shot. Typical medium shots might be 
people at a table in a restaurant, or someone buying a soda, show n 
from the waist up. By being closer in to the action than we were in 
the v\ide, we can nov\ see people's e.xpressions. details ol how they 
are dressed, etc. We thus become more involved in what they are 
saving and doing, w ithout focusing on one specihe character or any 
particular detail. 

In other contexts, a meditim shot might be even smaller, such as a 
man reading at his desk. We see him and can read the expression 
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1 . 21 , 1.22 and 1 . 23 . An elegantly 
executed triple reveal from High 
Noon (Republic Pictures/United Art 
ists, 1952). In one shot, the bad guys 
ride into town; as the horse rears 
up we see the sign that reads "Mar- 
shal" the bad guys ride on and then 
from behind we see the sign that 
reads "Justice of the Peace," and 
the camera pulls back to show the 
marshal in the process of getting 
"hitched." This shot also clearly telfs 
us where we are (in town outside the 
marshal's office) and starts to estab- 
lish the geography of the place. It 
also establishes the main characters 
and conflicts. 



1 . 24 . The basic shots as defined by 
the body. The terms apply in the 
same fashion to any subject. 
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on his face, but we also see some of his context and his surround- 
ings. If his secretary comes in with a phone message we can see 
her. though probably not From head to toe. IF we are positioned so 
that we sec the oFFice door behind him, we can then see the door 
open and her entrance. That way she doesn't just pop into IVame. 
magically appearing out oF nowhere. This is definitely something 
to be avoided, as it is jarring and distracting. Wherever possible, 
we should see the character's entrance, although this can be accom- 
plished in a wide variety oFways: it doesn’t always have to be a 
static shot oF the door which then opens. 

Such a shot might be boring and. subliminally, the audience might 
For a moment be wondering why we are looking at this door. There 
are hundreds oF ways to make this a smoother part oFthe flow and 
give it meaning. One simple example: the businessman speaks into 
his intercom and says ‘'David, would you bring me the Anderson 
contracts?" This idea is somewhat an extension oF the establishing 
the geography concept. W'e might consider it “establishing the geog- 
raphy oF the character." W'e just don't want to have the audience 
spend time trying to figure out w ho's who and w here did they come 
From and why (except when that is the intended elTect). An espe- 
cially well done case oF this is shown in Figures 1.21. 1.22 and 
1.23. 

There are, oF course, many exceptions to this rule. The simplest 
and most obvious: the babysitter has heard a noise in the basement 
and is going to in\ e.stigate; the house is dark and she approaches the 
ba.sement door with great Fear and trepidation. 

Suddenly, out oF nowhere, a hand clamps onto her shoulder! It usu- 
ally turns out to be her best Friend oF course, but the point is that by 
having someone appear suddenly out oF nowhere we have created 
a moment oF shock and suiprise. We assume it is the serial killer in 
the basement. IF it were, it would be a true moment oF shock and 
suiprise. In this case, it turns out to be a shock with an ironic twist. 
We ha\ e led the audience toward expecting disaster and it turns out 
to be something completely dilTerent. As with all shot descriptions, 
the medium shot might not include characters at all. it might just be 
a scene or objects, but the concept is still the same. 

TWO SHOT 

The two shot is any Frame w hich includes two characters. The inter- 
action betw^een two characters in a scene is one oFthe most Funda- 
mental pieces oF storytelling; thus the two shot is one you will use 
Frequently. The two characters don't have to be ananged symmetri- 
cally in the Frame, they might be facing each other, both Facing For- 
ward. both Facing away From the camera, etc., but the methods you 
use For dealing with this type oFscene wall be the same in any case. 

CHARACTER SHOTS 

There are a number oF terms For diFFerent shots oFa single character. 
Full shot indicates we see the character From head to toe (Figure 
1 .24). .A “cow boy" is From the top oF head to mid-thigh, presumably 
named becau.se it is important to see the six-guns on his belt. In 
Furope, the term plan americain or piano americano refers to a shot 
Framed From mid-leg up, basically a cowboy shot. Beyond this we 
are into the realm oF close-ups. 

CLOSE-UPS 

Close-ups are one oF the most imponant shots in the vocabulary. 
There are a number oF variations: A medium close-up would gener- 
ally be considered as .something like From top oF head to waist or 
something in that area ( Figures 1 .25 and 1 .26). 
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1.25, A classic medium shot from 
Shanghai Express (Paramount, 1932). 
Note also how the lighting is very 
specific for this shot ancT for her 
pose. If her head were not just the 
right position, the lighting would not 
achieve such an elegant and power- 
ful effect. 



A closc-iip (CU) would generally be Irom the lop oflhe head lo 
somewhere j list below the shin poekets. If the shot is eul just above 
the shirt pocket area, it is often called a "head and shoulders." A 
"choker" would be from lop of head down to just below the chin. A 
light clo.se-up would be slightly less: losing some of the forehead 
and perhaps some of the chin, framing the eyes, nose and mouth. 
An extreme close-up or bCLi might include the eyes only. Just as 
often, an F.CU is an object: perhaps just a ring lying on a desktop, a 
watch, etc. .\ny C’U, medium or full shot that includes only a single 
eharaeler is called a single. A system that is sometimes used is based 
on "Ts." Terminology of close-ups includes: 

• Medium: waist up. 

• 3-Ts: from the breasts up 

• C’hoker: from the throat up. Also known as 2 Ts (teeth and 
throat). 

• Big Head CU or "light CU": from just under the chin and 
giv ing a bit of "haircut.*' That is cutting off just a little bit of 
the head. 

• FCU: Varies, but usually just mouth and eyes. 

A close-up is also known as a single. If we are shooting someone's 
CU and don't include any piece oflhe other actor's this is called a 
"clean" single. If we do include a little bit of the actor in front of him. 
it's called a "dirty" single. 



Extreme ECU (eyes only) 



ECU (eyes and mouth) 




CU or 2 -Ts 
Choker 



3 Ts 



1 .26. The basic character shots. 
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1.27. An over-the-shoulder; one of 
the most fundamental shots in the 
camera vocabulary. 



1 .28. (below) An example of a practi- 
cal insert from High Noon. 

1 .29. (bottom) An "atmosphere" cut- 
away — it conveys little or no infor- 
mation specific to the story but it 
reinforces and adds to the mood and 
tone of the scene and possibly also 
the rhythm of the cutting. This one 
is from Nine and 1/2 Weeks (MGM/ 
Warner Brothers, 1 986); English direc- 
tors in particular seem to have a real 
affinity for cutaways of cats and use 
them with great effectiveness. 





OT5 

A varialion ofllie close-up is ihe over-thc-shoulder or OTS (Figure 
1 .27), looking over the shoulder of one actor to a medium or CU of 
the other. The over-thc-shoulder is a variant of a connecting shot. It 
tics the two characters together and helps put us in the position of 
the person being addressed. As it is very engaging and invoh ing in 
this way, the OTS is a major part of the vocabulary of narrative lilm- 
making. Even when we are in close shot of the person talking, the 
OTS keeps the other actor in the scene. 

CUTAWAY 

A cutaway is any shot of some person or thing in the scene other 
than the main characters we are covering but that is still related to 
the scene. An example would be a cutaway to the clock on the wall 
or to the cat sleeping on the Hoor. Cutaways may emphasize some 
action in the scene, provide additional information or be something 
that the character looks at or points to. 

An important use of cutaways is as safeties for the editor. 1 1' the 
editor is somehow having trouble cutting the scene, a cutaway to 
something else can be used to solve the problem. A good rule of 
thumb is if there is any uncertainty about the coverage of a scene: 
always shoot some sort of cutaways — safety first! 

REACTION SHOT 

A specific type of cutaw ay is the reaction .shot. Something happens 
or a character .says .something and we cut to another person in 
another part of the room reacting to w hat happened or w hat was said. 
This is different from coverage within the master. A reaction shot 
is a good way to get a salety cutaway for the editor. The more a 
cutaway is directly related to the scene, the better it w ill cut into the 
How . Sometimes the temi Just refers to the other side of the dialog. 

Some reaction shots do involve the main characters in the scene. 
Say we have a medium shot side view of the detective looking out 
the window with binoculars, then we cut to a shot of w hat he" sees 
through the binoculars the gang boss he has under surveillance. If 
we want to come around to the front and see his eyes widen at w hat 
he sees, then we say we want to grab his reaction shot. 

This kind of closc-up of his facial expression demands to be shot 
from front on and with him facing the direction he was looking 
through the binoculars. Anything else just won't work as well. In 
this particular case, it would probably call for cheating him back 
from the w indow because otherw i.se there is probably no place to 
put the camera unless we have a fire escape or a crane. It is unlikely 
to be worth it to move the entire camera rig and crew out onto the 
fire escape or onto a crane for just one shoT If it is part of a series 
of shots needed from that vantage point, that's a different matter, of 
course. 

Except in rare cases, just having the actor step back from the 
window three feet to fit the camera in makes for a completely unno- 
ticeable cheat. On the other hand, a shot that includes the glass in the 
Ibreground can be useful it is not unusual to fly in a set piece of a 
niatching window just for this effect. It's quick, cheap and effective: 
it's just up to the DP to create a matchini* lightimz ambiance to sell 
it. 

INSERT 

An insert is an isolated, self-contained piece of a larger scene. Exam- 
ple: she is reading a book. VVe could just shoot the book over her 
shoulder, but it is usually hard to read from that distance. Inserts 
tend to fit into a few general categories: 

• Practical inserts. The clock on the wall, as in Figure 1.28. 
is a practical insert, as is the headlines on the newspaper or 
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ihc name of the file being pulled from the drawer. I’hese are 
most 1 V in format iona 1 . 

• Emphasis inserts. The tires skid to a halt. The eoffee cup 
jolts as he pounds the table. The windows rattle in the wind. 
Emphasis inserts are usually closely connected to the main 
action but not absolutely essential to it, for example, a very 
old person coming toward us in a walker. An insert of the 
tired old feet in slippers shullling along the concrete adds to 
our empathy for his plight and our understanding of how dif- 
ficult it is for him to move. 

• Atmosphere inserts. These are little touches, grace notes, if 
you will, that contribute to the mood or tone of a scene. These 
are particularly well used in moody films like An^el Heart or 
Sine ami 12 ll'eeks (Figure 1.29): cutaways to fans slowly 
revolving in the w ind, or a black cat looks into the lens. They 
can be used for pure mood or as ironic counterpoint. 

Atmosphere inserts may have almost no connection to the scene 
other than mood, tone or a sort of generalized symbolism. They are 
generally reserved for more stylized filmmaking. They should be 
used w ith caution; such shots can easily be arch, heavy-handed and 
obvious, and then they are what are sometimes called "film student" 
shots. 



CONNECTING SHOTS 

Any time the scene includes people or objects that cannot be framed 
in the same shot at some point in the scene, a connecting shot is 
called for. This applies especially to point-of-\ icw shots where the 
character looks at something, then in a separate shot, we see w hat 
she is looking at; but it also applies to any scene where two or more 
people are in the same general space, whether they are aware of 
each other or not. 

In our surveillance example, of course, it is no trick at all to use 
shots of the detective, his POV through the binoculars and close-ups 
of the gang boss being observed and cut them together in a way that 
makes eminently clear the physical relationships and who is watch- 
ing whom. There is always a danger, however, that it w ill seem a bit 
cheap and easy and the fact that it is an editing trick w ill somehow 
undermine the scene. 

Connecting shots just make a scene feel more complete and whole 
(Figures 1.30 and 1.31). The fragmentation of doing it all with 
POVs and reaction shots is after all a cheat which calls upon movie 
magic to piece together the whole scene. It works, but is not as 
invoKing or emotionally satisfying to the audience, especially if 
overused. A eonnecting shot is a way to tie everything together in 
a way that clarifies and emphasizes the physical, which are usually 
stoiy relationships as w ell — clearly, one of the prime objectives of 
good directing and good shooting is to have the physical elements 
reflect, reinforce and comment on the narrative elements. 

In our example we could shoot from over the shoulder of the detec- 
tive using a long lens so we see the w indow of the person under sur- 
veillance. As long as this view has a matching window close to the 
window w e see in the POV shots of the detective, it works as a con- 
necting shot. Better still if we see the character under suiTeillance 
or at the \c\y least, a stand-in double. 

WINDOW MATCHING AND THE FINE ART OF CHEATING 
The technique of window matching and door matching deserves a 
mention in this context. Although they are largely a technical con- 
sideration, they are crucial to these film techniques and also are an 
excellent illustration of how the "movie magic" comes together, so 
we will discuss them here rather than in the chapter on Cinematic 



1.30. A connecting shot from Killer's 
Kiss (MGM/US, 1955), Kubrick's first 
film. 

1.31. A helicopter shot from Perfect 
Duo (Vidmark, 1993). Both establish 
the geography and, more Impor- 
tantly, the relationship between two 
important story elements. 
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Continuity. They arc indicative of a larger issue of cheating, some- 
thing that is done all the time in film. It is important to know how 
it is done and it is absolutely crucial that a professional cinematog- 
rapher, videographer or director know when you can cheat and just 
how much you can get away with. 

Knowing how far you can go comes from understanding the edito- 
rial process and also having a feel for how things photograph as 
opposed to how they look in real life. The fact that this knowledge 
mu.st come from two very different areas of film production illus- 
trates how important it is that there be a cross-over in knowledge 
and in communication from director to cameraman to editor and 
even the art department. Only by having a solid understanding of 
the other parts of the process are you able to do your job properly, 
no matter w hich of these people you might happen to be on any par- 
ticular project. 

To a large extent, both for the cameraperson and the director, how 
far you can go in cheating is something you Just need to learn by 
experience. The more you do it, the more adept you become. It's 
a subtle art but one that is absolutely necessaiy to learn. As men- 
tioned above, the window we see over the shoulder of the detective 
does not have to be the .same actual window in which we sec the 
actor playing the character under surveillance. Indeed, for logistical 
or scheduling reasons, it often is not the same w indow'. To take an 
extremely simple example: our detective is on the roof of a ten-stoiy 
building. Perhaps he's on the roof because there is a great view of 
the city skyline behind him the reason doesn't matter. 

If he is on the roof, it only makes sense for him to be doing surveil- 
lance on someone on an upper floor of the building across the street: 
he wouldn't be able to see into a window' that is on the .second floor, 
for example. (These are the kinds of things you have to think about 
in scouting locations.) 

Once w^c have all the shots of the detective and the appropriate 
connecting shots showing the window it comes time for the closer 
shots showing what the gang boss is doing inside the room. The easy 
way, of course, would be to throw on a much longer lens and have 
the actor appear in that same room. There may be problems, how- 
ever. Perhaps that room is not available as a location or, more likely, 
shooting all of that scene wdth a very long lens Just isn't appropriate. 
In any case, it is often desirable to get closer to the window. In most 
cases shooting Just outside a window on the 10th floor is Just not 
practical, no matter what your budget. Even if there is a fire escape, 
that is actually a little too close. It is difficult to get far enough back 
to .still show a piece of the w indow. 

"GET A PIECE OF ir 

This concept of ‘"showing a piece of it" is something that comes up 
all the time in setting up shots, especially cheating shots. In a way, it 
is related to the idea of connecting shots. Say we are framing some- 
one at a poker table, then we go in for a tighter shot of the poker 
player. Frequently the director will say, “1 still want to see a piece 
of the table." It may be Just so we can maintain some of the crucial 
poker chips in the frame or Just to preserve the ambiance of silting 
at the table, but either w ay, it is a way of showing the character in a 
way that is still connected to the reference of his surroundings. 

Given the possibility of shooting everything as separations (pieces 
of the overall scene) there is always a danger of going too far; these 
types of connecting shots or showing a “piece" of .something are a 
w ay of keeping everything still tied together and in reference to one 
another. Often when the table has been cheated away (in order to gel 
the camera in) the director will ask the camera operator (who has 
the advantage of seeing directly through the lens), “Will I miss it?" 
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meaning will the cheat be obvious: will the audience perceive that 
the table is not there. 

It's all about keeping the audience in the scene in a way that they 
don't get lost or confused. The more they are oriented and grounded 
in the filmspace of the scene, the easier it is for them to go with the 
narrati v e or emotional flow of it. There are times, of course, where 
you w ill deliberately want to disorient or confuse the audience, but 
these situations must be carefully chosen. 

Back to our window example: the simple solution to all of this is 
to put the actor in a similar room on the first or second floor, then 
the camera can go on a tripod, dolly, crane or scaffolding. Precision 
isn't crucial; as in the shots from the roof it is unlikely that the audi- 
ence will have learned much about the room itself They will have 
a clear know ledge of the w indow, though, so it is important that the 
w indow itself be vei-y similar. How similar depends on how good a 
view of it they got and for how long. 

Window matching works from both sides. If we see a medium shot 
ol the gang boss as framed by a six foot high double hung casement 
window, we cannot cheat his interior scenes and have him looking 
out a Modernist floor to ceiling glass window — the cheat would 
not work. It has to be a reasonably similar type of w indow with a 
view that roughly matches. We can't have seen him clearly from the 
window of the building directly across the street and then have him 
look out a w indow that has a great view of the desert. 

All of the.se same principles apply to door matching as well. It is 
quite common to shoot the exterior of someone going in a door and 
then shoot the interiors somewhere else. In factrif the interiors are 
on a sound stage, it is almost always the case. Here again, it must 
be roughly the same kind of door and not be a jarringly different 
color. There is one additional factor: if the door we saw him entering 
in the exterior shot is a right-hand door, then the matching interio^i* 
door should also be a right-hand door and vice-versa. It Ts always 
possible to frame the shot so that we don't see outside or the art 
department can rig a few plants and a backdrop; these are not usu- 
ally big problems as long as the door (and of course, the weather) 
are a good match. 

PICK-UP 

A pick up can be any type of shot, master or cov erage, w hen you are 
starting it at any place other than at the top. For example, perhaps 
you hav e shot a master of the businesswoman entering the office, sit- 
ting at the desk and answering the phone. For w hatever reason you 
need another take of the dialog on the phone. If it is not necessary to 
get the entrance again, you can "pick it up" from when she answers 
the phone. To do this, you have to be sure that you don't need the 
whole entrance, the sitting and the answ ering of the phone as a con- 
tinuous take. You can pick it up only if your are sure you have cover- 
age to cut to along the way. Usually a “PU" is added to the scene 
number on the slate. 

THE MASTER SCENE METHOD 

All working professionals know the basic techniques and rules of 
the master scene method, but some Just follow them by rote w ithout 
understanding the underlying theory and reasons for why w^e do the 
things we do. The master scene method is used in probably 95% of 
nan*ative films shot today. The techniques evolved during the silent 
era and were largely in place by the early 20s. 

The fundamentals of the master scene technique are not compli- 
cated although there are many refinements, techniques and cheats 
which can get a bit tricky. Some can be real brain teasers and, when 
it's hour 16 of a rough shooting day, can have the director and DP 
draw ing little diagrams to confirm their thinking. 
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1.32. A master shot from Ronin 
(MGM/UA, 1998). Once the master 
has established the basic layout of 
the scene and the physical relation- 
ships of the characters, the editor 
can easily cut to medium shots, 
closeups, reactions and so on with- 
out confusing the audience. 



What we want in the end are all the dilTcrenl types of shots that 
give the editor everything she needs to cut the scene together with- 
out problems and have the freedom to cut creatively, alter the pacing, 
the emphasis and even the point of view of the scene. On the other 
hand, we want to make sure there are no mismatches of continuity, 
no gaps that the editor can't till and of course, to keep the producer 
happy, not shoot grossly more film than is really necessary. 

Say we're looking for the basic shots we need for the scene: we 
w ant a wide shot of them entering the room, some close-ups of the 
characters talking, the w^oman adjusting a clock and so on. We could 
Just go ahead and shoot each shot as it comes along; shooting in 
order or out of order and then say “there, we've got the scene." Only 
later the editor might discover that an important piece is missing, 
or when the woman goes to adjust the clock, the man is standing 
behind her instead of in front of her, etc. 

In other words, if you take it one shot at a time, no matter how' 
carefully you've thought it out ahead, there is alw^ays room for error. 
Even with a shot list (which is always recommended) and story 
board there is still a danger of leaving something out or shooting it 
in a way that w ill not work. The master scene technique is a methodi- 
cal w ay of ensuring that you get all the shots needed eificiently and 
with many safeguards against continuity errors and other editorial 
problems. 



INVISIBLE TECHNIQUE 

The master scene method and coverage are “invisible" techniques. 
Properly done, the audience is rarely aware of them. They can 
convey information, tell the story and add inflections of tone and 
mood w ithout distracting the audience. The basic method can be 
summed up in a few' words: we shoot the master and then go in for 
coverage. First, some terminology. 



Master 

A master is the entire scene including all the key elements, usually 
done as one continuous take. Some scenes need to be broken down 
into two or more “mini-masters." especially if there is movement 
(Figure 1.32). 



Coverage 

Coverage consists of all the mediums, close-ups, over-the-shoulders. 
inserts and cutaways needed to successfully edit the scene. The 
master is basically the whole scene in one shot (not necessarily a 
static shot). It should include all of the key characters and all of the 
essential elements and certainly it should contain all of the dialog of 
the scene. However, it does not have to be so wide that it includes 
the clock, for example. When it comes to that w'e will either pan 
with her or let her exit frame. 

The master often resembles the old proscenium style of shooting, 
and essentially it is, but that's OK, because it will eventually only 
be used as a small part of the final edited product. Still, you want to 
set up as interesting a master as you can. Sometimes a scene is shot 
only as a master. This is sometimes called an “in one." This may 
be a stylistic choice (.lim Jarmusch's first film Strangers in Para- 
(Use is shot entirely this way) or, as a simple matter of economy or 
speed (if the sun is going down or the location permit is about to run 
out). Although there are slight differences, it is related to plan scene, 
which is discussed below. One important thing is that the master 
should have a beginning and an ending. By this we mean the editor 
should have some way of finding a logical place to fluidly cut into 
the scene and a similar way to end it. 
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The Cutting Point 

Editors are always looking for a “cutting point." This is some place 
where the edit is motivated, logical and flows smoothly. Don't make 
the mistake of thinking that this is just “the editor's problem." Not 
all cutting points can be preplanned, but you should be aware of 
them as you shoot; more on cutting points in Cinematic Continuity. 

Beginning The Scene 

Let's take an example of two people seated on a sofa, talking. You 
can just cut in to a scene in meclias res (the Cireek term for just start- 
ing in the middle of the action). In other words, you can open the 
scene with them already sitting at the table and they Just begin the 
dialog. In practice, it is often perfectly OK to start a scene this way 
but it is not always the best way; it gives the editor almost no free- 
dom in how to begin or end the scene and if used all the time, would 
be \ eiy boring. 

TRANSITIONS 

It is often best to transition in and out of a scene. In any case where 
the elapsed time between scenes is other than more or less around 
the .same time, it may be important to plan a shot which explains 
the transition of time. Sometimes passage of time will be obvious. II' 
one scene ends during midday and the next scene starts in the dead 
of night, there will be no confusion: we are at a different point in 
time. 

Standard time transitional devices include a sunset or sunrise, the 
exterior of the building day or night or similar shots. Some older 
devices are now simply considered too “quaint" to use: pages flying 
offthe calendar, a time-lapse shot of the spinning hands on the clock, 
etc. Panning over to a clock or off the clock onto the action are still 
often employed effectively as are larger transitions such as a dis- 
solve from the trees in summer to the bare limbs of w inter. A cut 
from shot to shot where an extended time change occurs w ithout 
transitional device is called an elliptical cut. Elliptical means that 
something is missing, as in the punctuation mark ellipsis: three peri- 
ods (...) or when someone speaks elliptically. 

ELLIPTICAL CUTS 

The opposite of this expansion of time is the acceleration of time. 
This is largely editorial but it may be reinforced with shooting tech- 
niques such as high-speed slow motion shooting, time-lapse photog- 
raphy or very frenetic, high energy shots. 

REALTIME CONTINUITY 

The third case would seem to be the easiest but is actually the 
most difficult and rarest of all: real time shooting over extended 
sequences or the entire film. There are only a few examples of real 
time continuity being maintained for an entire film. Probably the 
best known is Hitchcock's film Rope. The film is staged as one con- 
tinuous take, with only a few' camera cuts or breaks in action from 
beginning to end. (It is a myth that there are no cuts at all, but there 
are not many.) 

In reality, since a standard roll of film lasts only eleven minutes, 
there are cuts but Hitchcock cleverly disguises them. For example, 
in one case the camera tracks past a column which fills the screen. 
It appears to be a smooth dolly past the obstmetion but Hitchcock 
hides a camera cut. (This type of invisible cut is discussed in the 
chapter Cinematic Continufty as it applies to editorial continuity and 
logistics.) In actual fact, staging an entire film as one continuous 
action was a miracle of logistics, camera/actor choreography and 
stagecraft. It involved wild walls which could fly in and out silently 
just off camera. 
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Anotlicr example ol near real lime continuity is the consummate 
western Hi^h Noon. Although the film plays out as a standard drama, 
il you look closely you will notice that the films occupies almost 
real time. This is a master stroke in that the name of the film is 
“high noon" and the entire drama centers on a confiuence of events 
moving inexorably toward a single moment in lime. Real lime. is. 
ol course, one ol the Aristotelian unities. The spare, simple cinema- 
tography by Floyd Crosby beautiliilly reinforces this dramatic flow. 
The no-lrills imagery, the povverlul black-and-white pholoeraphv 
and the slraighllorward staging all lie into this inexorable forward 
movement. 

OTHER TRANSITION SHOTS 

An example of a transition shot might be to start with a close-up 
of the telephone, then pull back to reveal the master. This is a com- 
monly irsed technique. What you start on is your opening frame, and 
il can be anything in the scene that is interesting, but it is best if it is 
something that is relevant to the story. It is eveif belter if the openimz 
frame tells a little story in itself 

In our ca.se, perhaps they are anxiously wailing for a life or death 
phone call and our opening frame of the telephone reveals that the 
telephone has been unplugged in a way that they wouldn't see. Then, 
when w^e pan over to see them anxiously wailing, an important and 
suspenseful piece of the story has been added — somethinu that we 
know, but they don't. 

EMPTY FRAME 

Another way of transitioning into a .scene is to start w ith an empty 
frame and have them enter. This may not be the most exciting way 
to start a scene, but it is alw^ays .safe. The beauty of this is that ft 
gives the editor a choice. Giving the editor options should alw ays be 
a goal. Otherwise the scene will always just be what il is: there is 
no chance in editing to make it better or\ise it in a way that belter 
serves the sloiw or to alter the pacing and fiow of the scene. 

More importantly, it gives the editor a chance to fix problems. This 
is a key point; beyond that, keep in mind that the editor may not iiisi 
be trying to fix a problem with this scene, she may be tiwing to sol\ e 
.something with the scene that comes before or after it. 0"iie of the 
things that changes most often in editing is the order of the scenes. 
Let s .say that in the script the scene that comes before this is one 
involving a carcha.se. In that case, it's no problem that we start with 
an opening frame of them already silting in the room, talking. But 
what il, for story reasons, the .scene that comes immediately before 
this one involves the same characters in a different location and the 
scene ends w ith them just sitting there. I here is no way you can cut 
from that scene to this one without il .seeming jarriim. 

Entering and Exiting Frame 

This is w hy it is important, w henever po.ssible, to let the characters 
both enter frame and exit IVame. or to provide .some other sort of 
transitional device. Remember, the editor can always start the scene 
alter they have sat dow n, so all you are doing is shooting a few extra 
feet of film or tape — well worth it for the stately factor it gains. 

I his is true ol all shots where the character is moving. It is always 
safest to start with a clean frame and end with the character exitiim 
frame. The allemalive is to pan on and pan off at the end. This 
idea carries through to many other situations as well. If someone is 
coming in a door, never start with the door already partially open, 
always start rolling and wail a beat or two before calling\iction* 
pie same applies to someone running into frame or a train crossing 
frame or a telephone ringing any form of action. 

The term beat is difficult to define, but in this context it usually 
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1.33, 1.34 and 1.35. A match cut 
from Ronin. From the character's 
face, it cuts to a black screen which, 
as it is closed. Is revealed to be the 
cover of a Pelican case. As the cover 
Is lowered further, the next scene is 
established. Although this type of 
cut can be used anywhere, it Is of 
particular importance here because 
the cut is to the same location at a 
later time. The opening and closing 
of the case serves as a time tran- 
sition: we know it is a later time 
because there was no open case in 
the previous shot. Without this tran- 
sition a cut to the same men stand- 
ing elsewhere in the same shop 
might have been jarring and dis- 
tracting: why have they suddenly 
jumped to another spot In the room? 
(The completely black frame Is omit- 
ted here.) 




means roughly a sccontl. There can also be emotional beats, dialog 
beats and so on. Basically it means a self-contained moment — one 
of a series. Sometimes, there is a change in position during the scene 
or some other factor makes a full, all the way through the scene 
master undesirable. In this case, it may be useful to shoot a mini- 
master. which gets you the parts you want. Now we have a "buy" 
take on the master and we are ready to move on. 

THINKING ABOUTTHE COVERAGE 

It is important to remember that in most cases, the scene will rarely 
be used only as a master, and for the most part only the beginning 
and the end of the scene will be used in the wide master. One mis- 
take often made by fledgling directors is to do take after take of 
the master just because an actor flubs a single line in the middle, 
or because the director liked the beginning of the take but not the 
ending; this is often just a waste of film. The beauty of this tech- 
nique is that the editor can go use other shots in the middle of the 
scene and then come back to the master in an entirely different take. 
Since the master scene technique in es.senee "goof proofs" against 
continuity errors, the ability to use pieces of different masters is 
assured. 

There are e.xceptions to this, however, for example, if there is a 
dramatic change in weather conditions from one master to the other. 
In another case, say the director has a last minute inspiration and 
tells the actor. "No. don't slug him so he falls down, just threaten 
him w ith your fist." In this case we have two very difTcrent masters. 
Shooting the coverage for each one would be very dillerent. In one 
case the" second acto"r is lying on the ground and in the second case 
he is still standing. In that case, the director has to make an on the 
spot decision about which master is the buy take. It is possible, and 
sometimes even necessary, but "we ll shoot both versions is not a 
phrase producers or assistant directors like to hear. 

BOOKENDING 

One method which is sometimes used on low budget production is 
called "bookending." It can save a tremendous amount of film and 
considerable time but has certain inherent risks and limitations. In 
bookending, you shoot only the beginning and ending of the scene 
in a masterJf. and only if. you know you arc going to use the master 
just for the beginning and ending, you jump over the bulk of the 
scene and get U in coverage. While it is quite common to use only 
the first and last pail of the master, deciding to bookend a scene is 
still not a decision to take lightly. 

In practice, an editor rarely goes back to the master in the heart 
of coverage and much of the footage of wide masters goes to waste. 
There are, however, times when an editor will go back to the master 
as an editorial choice and perhaps more frequently as a problem 
fixer — to save a scene which is for some rea.son uncuttable other- 
w ise. Certainly, the editor will go back to a master when some action 
takes place that is somehow larger than the realm of the coverage, 
for example, tw'o people sitting at a restaurant table. Once they have 
been seated and the waiter has left, most ol the scene will play out in 
coverage. However, if someone else enters the restaurant, the waiter 
comes back or there is a fight at the next table, the scene will almost 
certainly go back to the master or some type of w ider shot. 

There is an old film saying that a day of shooting is often Gone 
with the Wind in the morning and Cops at the end of the day, mean- 
ing that it is possible even for experienced filmmakers to lavish a 
ureat deal of time and attention on relatively simple shots at the 
beginning of the day w hich later robs of them of time they desper- 
ately need for the last scene of the day. This is just one of many 
reasons that a really good assistant director is such an essential part 




1 .36 and 1 .37. Answering shots from 
the same coverage. Because the lens, 
the focus distance, lens height and 
angle are the same, the head sizes 
remain the same and the physical 
relationships are constant and the 
scene cuts back and forth. 



of any film loam. Pacing the day so that each scene is allotted an 
appropriate amount oftime is crucial to avoiding this and not having 
to rush the later scenes. 

COVERAGE 

Coverage is the general term meaning all ofthe medium shots, close- 
ups, o\ er-the-shoulders and other shots that are cut into the inaster 
to make a complete scene. We can think of the master as a frame- 
work into which we lay the infill of the coverage cutaways and 
inserts. 

ANSWERING SHOTS 

When shooting a dialog scene with two or more people, the over-the- 
shoulders and close-ups will always come in sets: an OTS and CDs 
for each person in the shot. The OTS or CU for the second person 
filmed is called an answ^ering shot. There is one rule above all others 
when it comes to answering shots: they must match the shot they 
are answering. They must match in evei^ way: lens focal length, dis- 
tance from subject to camera, lens height and horizontal angle. This 
is a very important rule. If the shots don't match very closely they 
will look very aw kward when cut together. (Figures 1.36 and 1.37) 
The golden rule of coverage: answ ering shots should match 
in focal length, focus distance, lens height and horizontal 
angle. 

There are some exceptions to this rule. First, if the two actors are of 
difTerent heights, you should adjust so that the camera is over their 
shoulder, that is, higher for the taller actor and lower for the shorter 
actor. Alternatively you can cheat it by putting the shorter actor up 
on an apple box. But you don't want to go too far with a cheat like 
this or the audience w ill perceive that all of a sudden the actor has 
grown. 

The second exception is when one actor is a very big person with 
a large head and the second is a person with a small head. This is 
another area where many first-time directors go wrong by believ- 
ing that the rules arc carved in stone and must never be violated. 
What really matters is not so much that the camera be the exact 
same distance away from each subject, w hat counts is that the image 
sizes and perspective are roughly the same. You may want to leave 
a slight difference because they audience does know that the actors 
are of different sizes. It is important to remember that the rules are 
only guidelines; in the end judgment and experience must be the 
final arbiters and they can only be based on an understanding of w hy 
the rules are the way the are. 



SHOOTING ORDER 

Ordinarily, the master is shot first, which is really the heart ofthe 
whole method. Once the director is satisfied that he has a “buy" take, 
the AD announces that “we're going in for coverage." It is always 
best to start with the w idest shots and move in step-by-step. This 
works best for lighting and grip but it is also easier to match the 
action in close-ups as it was established in the wider shots. In this 
regard, the master “sets" the scene; once something is done in the 
master it is part ofthe continuity. Once you have a buy take ofthe 
master, that is the template for all later action, dialog and coverage. 

In the case of this scene we'll probably want to go the two-shot 
next. The two-shot is a frame which just includes the two charac- 
ters. In the case of three characters, it's a three-shot. A two-shot 
from the side with the two characters facing each other is called a 
50-50. Next comes the over-the-shoulders. A true over-the-shoulder 
includes something ofthe foreground actor, sometimes just a little 
piece and sometimes most of the head and shoulder. Moving in so 
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lhal none of ihe foreground aelor is visible is ealled a elean single. 
It's a elose-up and still from the subjeclive angle. 

After that eomes elose-ups. As mentioned above, sometimes you 
ean just go to a longer lens and stay in the same position this 
is ealled “punehing in. ’ More olten. it is neeessary to move in and 
have the foreground aetor move aside to make room loi the camcia. 

It is always desirable to have the actor doing the dialog be able to 
have the foreground aetor feed him the lines. 

EYELINE ... 

This presents one problem: now the eyeline will be wrong because 
the off-sereen actor can’t physically be in the right position. The eye- 
line is the actor’s direction of look in relation to the lens axis. The 
eyeline in the over-the-shoulder was vei*y close to the lens because 
the aetor speaking was looking into the eyes ol the loreground actor 
and their head was very near the lens (Figure 1 .41 ). 

It’s a matter of angles. Even though the foreground actor’s head is 
still vei’y close to the lens because we are closer, the angular dillei- 
enee w ill be greater. When moving from a w ider shot to a tight C U, 
the actual eyeline is rarely the correct eyeline: it won t look right on 
film. There is a geometrical reason for this as shown in Figures 1 .38, 

1 .3^) and 1 .40. 

In practice, the correct line is olten very close to the lens, so close 
in tact that a mark is sometimes placed inside the matte box. It is 
always a good a idea to make a mark where the actor’s eyehne 
should be when it is not in the other actor’s eyes. This prevents his 
eves from wanderinu or not being consistent Irom take to take. This 
is^ a cheat, of course. In the endit often up to the camera operator 
w ho has the best view through the view finder to give the final word 
on w hether the eyeline looks coiTeet or not. It s a judgment call and 
demands experience to get it right. 

Eyeline mav also refer to the direction ot the aetor s look in a POV 
shot or a reaction shot. Since we are olten filming the actor entirely 
separately from the actual thing she is looking at or reacting to, it is 
crucial for the director and DP to work out the imaginary geography 
of the scene and give the actor a relerencc so that the eyeline will be 
correct. 

As above, it is important to give the actor a mark of some kind lor 
her to lix her gaze on. It is also important that no erew' membei oi 
aetor not invotved in the scene stand too close to an aetor s eyeline. 
If someone does, there is a danger that the actor will catch the eye ot 
the crewmember, and it will cause them to take an inconeet eyehne. 

TURNAROUND 

Obviously vou would never do the over-the-shoulder on one aetor, 
then move the camera to do the OTS on the other actor, then go back 
to the first for the close-up and so on. This would be very inefficient 
and time consuming. So naturally you do all the coverage on one 
side then move the camera and reset the lighting. This is called the 
turnaround. The turnaround is w here we get all the answering shots. 
After window and door matching, the turnaround is the other major 
area where cheating is employed, in cases where some physical 
obstacle precludes a good camera position lor the turnaround, oi pei- 
haps the sun is at a bad angle or maybe it’s a complex lighting setup 
and there simply isn’t time to break it down and re-light loi the 
answering shot. 1f the backgrounds were neutral or largely in dark- 
ness, this final step would not have been neeessary. This is impor- 
tant because often the puqiose of cheating the turnaround is to avoid 
a major re-light. Moving everything over a couple of feet would 
iinolve some re-lighting — not much, but perhaps more than you 
can afford, time-wise - see Figure 1 .42. 






1.38, 1.39 and 1,40. As the camera 
moves in for tighter coverage, the 
lens must be closer to the eyeline 
axis. If It doesn't, the geometry will 
force the eyeline on screen to seem 
to be moving farther off-axis. 
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1 .41 . (a, b and c) Top: eyeline too far 
from the lens. Middle: correct eye- 
line. Bottom: eyeline on wrong side 
of lens. 



PREPLANNING COVERAGE 

Which brings us lo another key point which is easily overlooked: 
whenever you are setting up a master, take a moment to think about 
the coverage that w ill come later. Make sure that there is some way 
to position the camera for proper answering shots. It is very easy to 
get yourself backed into a corner or up against an obstruction that 
makes it difficult or impossible to position the camera for a proper 
answering shot. 

Remember that ideally, an answering shot should be the same focal 
length, focus distance and angle as the shot it is paired with. In a 
pinch, if you can't get quite far back enough (or close enough) you 
can cheat a bit w ith a different focal length to end up w ith the same 
image size, w hich is by far the most important parameter. The first 
choice, however, is to always match everything. 

The second possibility is to cheat the actors out a bit. For over-the- 
shoulders and close-ups, it is usually only necessary^ to have them 
move a few feet. They w ill be in a slightly different position in the 
room, but normally this wall not be noticeable. Like many issues of 
continuity, it is a question of judgment and experience as to how' 
much you can cheat. An example is shown in Figure 1.42. 

plan SCENE 

The master scene method is not, however, the only way to shoot a 
scene. Another approach is called plan scene. A French film term, 
plan scene is played out as a choreographed single shot. This is in 
essence shooting the whole scene as a master, but calling it a master 
implies that there is going to be coverage, whereas plan scene antici- 
pates none. This form of shooting was normal in Hollywood films 
up till the 60s and is still used quite a bit in television. In both cases 
it is not unusual to have the camera Just pan back and forth as char- 
acters cross the room. Both of these situations are much more accept- 
ing of the proscenium style of view ing the scene 

This scene from Kubrick's Paths oj Gloiy employs plan scene as a 
device to illuminate character (Figure 1 .42). I lere, in the grand cha- 
teau that serves as the general's headquarters, the camera follows 
as the generals move in curving, deviating paths. As one general 
seduces the other into following an unwise and unethical course 
of action, he "dances" him around the room. Because the camera 
moves do not exactly echo their movements, we get a much greater 
sense of the devious, slippery nature of their movements. This is 
in strong contrast to the movements of Kirk Douglas (the straight 
arrow hero of the film). Whenever we see him, he moves in straight 
lines: purposeful and direct — clearly an honest man. 



TOUCH OF EVIL 

Another example of plan scene is the opening scene of Touch oJ Evil. 
In this Orson Welles tour-de-force, we are introduced to most of the 
main characters, the story is set-up, backstory is introduced, most of 
the important exposition of the story is accomplished etTortlessly, a 
great deal of the landscape used in the rest of the story is established, 
there is a mini-suspense story and finally a dramatic car explosion. 
All of this done is one long gracefully choreographed and elegantly 
performed tracking, craning, panning and tilting shot. 



The Shot 

The picture's most remarkable photographic feat is its opening scene, 
an unbroken 3 1 4-minute rolling crane shot. The action covers sev- 
eral blocks of dow ntown Venice, C'alifornia (dres.sed to look like a 
rundown Mexican border town) from an amazing array of angles, 
including close-ups, low tracking shots, veiw long shots and bird's- 
eye views (Figures 1.43 thru 1.46). 

The sequence begins w ith a close-up of a time bomb in a man's 



cinematography 

24 



hands as the clock is being set. The camera swings up as the culprit 
looks down the street to see if anyone is coming, pulls back as the 
man runs to the right, and follows his shadow along a building wall 
to a convertible parked behind the building. This anonymous man 
puts the bomb in the trunk of the convertible and runs away as a man 
and a woman emerge from the back door ol a nightclub and climb 
into the vehicle. 

Pulling away from camera, the car circles behind the building as 
the caniera moves to a high angle to show^ it pulling out on the far 
side and turning right onto the street. The camera then races past and 
ahead of the ca^ craning dow n to eye level and panning back as the 
car moves toward the lens. Newlyweds Vargas (Charlton Heston) 
and his wife (Janet Leigh) cross the street in front of the car, and the 
camera moves close to follow them as they walk ahead of the auto. 
The camera again moves ahead, to the American side of the check- 
point. The giuu'd and the driver chat with Viirgas, congratulating 
him for nabbing a local crime boss while the female passenger com- 
plains that she'hears a ticking sound. After the auto passes them, 
the camera moves in close and picks up the conversation between 
Vargas and his new bride. “Do you realize 1 haven't kissed you 
in over an hour?" As they draw close, a terrific explosion occurs 
off-screen left. Only then is there a cut, to the Vargas' view' of the 
exploding convertible. We can be sure there w^crc big smiles and lots 
of backslapping after they had a “buy" take on that one. 

This brings us to the question: what is the cinematic puipose of 
this elaborate and difficult shot? The answer is suiprisingly simple: 
for the entire three and a half minutes, during all the introductions, 
the discussion, the business and incidental dialog — there is a bomb 
ticking! Notice that in the first frame (Figure 1.43) the timer of the 
bomb in set in light close-up. The entire sequence is paid off by the 
first cut away from the shot as the car explodes nearby (Figure 1.46). 
By not cutting away, by not employing any elliptical cuts or transi- 
tions. not even a simple close-up to introduce a character — the 
scene never lets us go. 

There is no subconscious escape hatch tor the viewer, no possi- 
bility of trickery, not unlike the magician saying “nothing up my 
sleeve." We know that bomb is licking and we clearly saw that the 
timer was set for just a few minutes. Thus Welles employs the long 
lake (or plan scene method) as a technique of building and maintain- 
ing dramatic tension in the most direct and engaging way: all the 
while serving all of the various other story purposes w e have men- 
tioned. 

HITCHCOCK'S RULE 

The scene also contains an excellent example of what we w ill call 
“Hitchcock's Rule," so called because it was Alfred Hitchcock who 
first delineated it in his discussions with Francois Tmflaul in the 
book I litchcock/TriiJ/aiit. The rule is: 

The size of an object in the frame should equal its impor- 
tance in the story at that moment. 

Here, as Quinlan takes out the gun, the entire lone of the scene 
changes (Figure 1.47). (irandi has thought he was a co-conspirator 
with Quinlan: it is at this moment that he realizes he is to be the 
victim. The low wide angle with the camera placed just beside Quin- 
lan emphasizes the gun, but shows the victim in the same shot. 

Welles had used the same method in an earlier film. The Lady 
From Shanglnh. where he is the victim rather than the aggressor 
(Figure 1 .48). In that scene, the gun is also crucial. I le is to fire the 
gun to draw attention and get himself* arrested for a murder that did 
not occur. He seems to reafize he is the victim of a cruel plot, but he 
fires the gun anyway. 




1.42. Plan scene and camera move- 
ment combine to help tell the story 
by giving us clues about the devious, 
slippery nature of these French gen- 
erals in Paths of Glory (United Artists, 
1959). 



1.43, 1.44, 1.45 and 1.46. (below) 
Individual frames from the opening 
sequence of Touch of Evil (Universal 
Pictures, 1958). 
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1.47. (above) An example of Hitch- 
cock's rule in Touch of Evil. 

1 .48. (right) The Lady From Shanghai. 




Most of the picture consists of hard-iit night scenes with jagged, 
opaque shadows and, toward the end, a few Dutch tilts. Day exteri- 
ors were done without till lights. A few auto interiors were filmed on 
the process stage, but most were done on location with the camera 
mounted on the car. 



TRIPLE TAKE OR OVERLAPPING METHOD 

Although the master scene method is by lar the most common type 
of shooting in nan ative filmmaking, it is not the only way. The sim- 
plest type of shooting is w hat is called the triple take or overlapping 
method. 

Let's hypothesize a basic scene: a woman w alks in the door, sits at 
her desk, answers the phone, then leaves. 

If you do it with the overlapping method, nothing is repeated (aside 
from blown takes). First you set up and photograph her coming in 
the door, making sure that you take the action further than you actu- 
ally need for that shot. For example following her to the desk and 
sitting dow n even though you know you don't need the last part ol 
the shot. 

You then set up and shoot her coming toward the desk, sitting 
down and answering the phone. You overlap again, starting the 
shot before where you really need it to begin and ending it alter 
where you think you need it to stop. This overlapping is essential, 
it ensures that the editor will be able to make smooth cuts that flow 
together naturally, w ithout "jump cuts" where there is a gap in the 
action. 

You continue this overlapping until the scene is done. It is a simple, 
straightforw ard methods that gives you the .scene you need w ith min- 
imum complications and maximum efficiency. Obviously, there is 
little room for artistic treatment and subtlety. It is most olten used in 
indu.strials, in-house productions and documentaries. This method is 
often used in industrial lilms where you are shooting something that 
can't be repeated. 

Let's take an industrial example: a grinding machine is shaping a 
large metal part. It's the real part, it's very expensive, they're only 
marking one and the factory is on a tight schedule. Clearly there is 
no chance of shooting a w hole master all the way to the end. then 
starting over again to get coverage. The only factor that can be con- 
trolled'is that the machine can be stopped and started. 

Shooting would then go like this: you set up tor a wide shot show- 
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iiig the factory and interior, then you go for another wide shot show- 
intj the featured machine, hopefully including some of the previous 
wide shot to clearly establish where the machine is and that we are 
still in the same seene. 

You hold on this wide shot as the metal blank is fitted into the 
machine, then you ask them to slop. 

They hold everything while you go in for a medium shot showing 
the machine and the men working on it. It's always good to get some 
shots of smiling workers — they love it and so does the company 
PR department. (It will al.so make the rest of your day go easier 
everybody loves to be a star and they will be far more likely to co- 
operate w'ith you even it it means a disruption in their workday). This 
shot eontinues as they fit it in plaee and prepare it. 

You again ask for a hall and set up a tighter shot just showing hands 
making the final preparations. II you re lueky maybe you can con- 
tinue this shot as you tilt down to a hand switching the machine on. 
Again a halt. It is very possible that the workers may be getting a little 
annoyed by now - another reason to be sure you've already done a 
few shots that their family will be proud of 

And so on like this. You may need to stop the machine to set up 
certain tricky close-ups or go back to a w'ider shot, but it the process 
lakes ten or twenty minutes you can also let it run while you make 
smaller camera position, lighting or lens changes. 

Finally you'll ask them to stop while you go back to a high wide 
shot for the finishing and removal of the finished pieee. And there 
you have it. You have complete coverage and all the angles you want 
on a process that can't be rehearsed or repealed. 

If you're shooting something like this that can't be stopped it s a 
free for all. .lust hope you've got a hot shot camera assistant and on- 
ihe-ball grip and gaffer with you who aren't the kind to melt under 
pressure: it gets pretty hectic and tense in these situations, there s a 
lot at stake and it's critical not to panic. The adrenaline level runs 
high on these kinds of shoots but when you nail it's usually high-fives 
all around. 

MONTAGE 

Another method is montage or compilale culling. Montage consists 
of a scries of shots w hich have no connection to each other in terms 
ofscreen direction, continuity, subject, character, lighting or anything 
else. What they usually have though is either a common thematic 
element (the railroad moves forward), mood (the city sleeps as tor- 
rential rain falls) or poetic semi-narrative: nature awakens as spring 
approaches. 

Montage is generally only useful for short sequences in nan'alive 
storytelling. U can be useful informational work such as documenta- 
ries or industrials but most often just for short sequences to establish 
a mood or give an overall impression of a process or situation. 

The early Russian filmmakers were much enamoured of montage: 
they believed that the sequence and length of the shots were as impor- 
lani as the content, it fit in well w ith their social theory that all aspects 
of life can be reduced to mechanical rules. 

This view of shots as mechanical pieces in themsel ves still applies 
in experimental or "pure art" films and clearly the editing and pacing 
of a film is one of it's most critical cinematic aspects — something 
which adds additional layers of meaning and etTecl to the content ot a 
scene, but in narrative film, pure montage has limited uses outside ot 
"scene setting." "mood building" or "passage of lime" sequences. 

The mechanistic approach to filmmaking which places the highest 



value of duralion and sequence of shots is explored in Peter (Jreen- 
away’s great short film Vertical Features Remake which simultane- 
ously lampoons the genre and is at the same time one of the finest 
examples of it. 

CONCLUSION: A MIXTURE OF TECHNIQUES 

Of course none of these definitions of shooting techniques are set in 
stone, there are always variations, penmitations and combinations 
of all of these techniques. Most well-made films use more than one 
shooting technique, depending on the requirements of the scene, the 
location, etc. 

In the end, it is up to the director and the cinematographer to work 
together to find the appropriate methods staging each shot and shoot- 
ing each scene. 
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visual language 




MORE THAN JUST A PICTURE 

Let’s think of the frame as more than just a “pieture” it is infonna- 
tion. Clearly some parts of the information are more important than 
others and we want this information to be perceived by the viewer in 
a certain order — we want the information organized in a particular 
way. Composition is how this is accomplished. Through composi- 
tion we are telling the audience where to look, what tolook at and 
in what order to look at it. The frame is fundamentally two dimen- 
sional design. 2-D design is about guiding the eye and directing 
the attention of the viewer in an organized manner that conveys the 
meaning that you wish to impart. It is how the artist impo.ses a point 
of view on the material that may be ditferent from how others see it. 

If all we did was simply photograph what is there in exactly the 
same way everyone else sees it, the job could be done by a robot 
camera: there would be no need for the cinematographer, videog- 
rapher or editor. An image should convey meaning, mode, tone, 
atmosphere and subtext on its own — without regard^ to voice-ctver, 
dialog, audio or other explanation. This was in its purest essence in 
silent film, but the principle still applies: the images must stand on 
their own. 

Good composition reinforces the way in which the mind organizes 
information. In some ca.ses it may deliberately run counterlo how 
the eyc/brain combination works in order to add a new layer of 
meaning or ironic comment. Composition selects and emphasizes 
elements such as size, shape, order, dominance, hierarchy, pattern, 
resonance and discordance in ways which give meaning to the 
things being photographed that goes beyond the simple: ‘1ierc they 
arc." We will start with the very basic rules of visual organization 
then move on to more sophisticated concepts of 2-D and 3-D design 
and visual language. The principles of design and visual communi- 
cation are a vast subject; here we will Jusf touch on the basics in 
order to lay the foundation for discussion. 




2.1 . (previous page) Caravaggio's The 
Calling of St. Matthew (1600). See a 
disscussion of this painting also in 
the chapter on Lighting As Storytell- 
ing. (Reproduction courtesy or San 
Luigi dei Francesi, Rome.) 

2.2. In its own way, this frame from 
the finale of The Big Combo (Allied 
Artist, 1955) is as much of a unified 
visual composition as is the Caravag- 
gio. It is not only graphically strong, 
but the many visual elements all 
work together to reinforce and add 
subtext to the story content of the 
scene. 
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2.3. (above) Balance plays a key role 
in visual tension. 

2.4. (left) An unbalanced frame from 
The Third Man (London Film Prod., 
1949). It both creates visual tension 
appropriate to the tone of the scene 
and also draws the viewer's mind to 
what Is off-screen. 



DESIGN PRINCIPLES 

Certain basic principles pertain to all types of visual design, whether 
in him, photography, painting or drawing. These principles work 
interactively in various combinations to add depth, movement and 
visual force to the elements of the frame. 

UNITY 

Unity is the principle that the visual organization be a ‘‘w hole," self- 
contained and complete. This is true even if it is a deliberately cha- 
otic or unorganized “infonnal" composition. In Figure 2.1, Caravag- 
gio’s powerful composition uses elements of line, color, positive/ 
negative space, chiaroscuro and other visual elements to tell a visual 
story that is powerful and subtle at the same time. In Figure 2.2, 
this climactic final shot from The Big Combo uses simple, graphic 
frame-w ithin-a-frame composition to tell the story visually: having 
defeated the bad guy in a shoot out, the hero and heroine emerge 
from the darkness into the light - both are completely unified 
designs. 



BALANCE 

Visual balance is an important part of composition. Every element in 
a visual composition has a visual weight. These may be organized 
into a balanced or unbalanced composition. The visual weight of 




2.5. (below) Visual rhythm. 

2.6. (left) Rhythm with an ironic twist 
in this shot from Stanley Kubrick's 
Killer's Kiss (MGM/UA, 1 955). 
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2 . 7 . Many elements of visual design 
work together to make this 
extremely powerful shot from The 
Conformist (Marianne Production/ 
Paramount Pictures, 1970). 



an object is primarily determined by its size but is also alTeeted by 
its position in the frame, its color and the subject matter itself. A 
number of factors can be used to create a balanced or unbalanced 
held. 



VISUALTENSION 

The inlcrjilay of balanced and unbalanced elements and their place- 
ment in the frame can create visual tension, which is important in 
any composition which seeks to a\oid boring complacency (Figure 
2.4). Visual tension plays a role even in composition which is bal- 
anced and formal, such as Figure 2.3. 

RHYTHM 

Rhythm of repetitive or similar elements can create patterns ol orga- 
nization. Rhvthm plays a key role in the visual held, sometimes in a 
veiw subtle way as in Figures 2.5 and 2.6 and 2.7. 

PROPORTION 

Classical Greek philosophy expressed the idea that mathematics 
was the controlling ibree of the universe and that it was expressed in 
visual forces in the Golden Mean. The Golden Mean is just one way 
of looking at proportion and size relationships in general. 

CONTRAST 

W'e know a thing by its opposite. Contrast is a I unction of the light; 
dark value, the color and texture of the objects in the frame and the 
lighting. It is an important visual component in dehning depth, spa- 
tial relationships and of course carries considerable emotional and 
storytelling weight as well. 

TEXTURE 

Based on our associations with physical objects and cultural factors, 
texture gives perceptual clues. It we can perceive a great deal ol tex- 
ture, we know that an object must be relatively close, as the larther 
away something is, the less we can perceive its texture. Texture is 
a function of the objects themselves, but usually requires lighting to 
bring it out as in Figure 2.S. 
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DIRECTIONALITY 

One of ihc mosi riindamcnial ol'N isiial principles is direetionalily. 
With a few exeeplions, e\er\ thing has some element of direelional- 
ilv. I his direetionality is a key element of its \isiial weight, w liieh 
determines how it will act in a \isnal field and how it will alTeet 
other elements. Anything that is not symmetrical is directional. 



2.8. (top) In this shot from The 
Conformist, texture and contrast are 
emphasized and reinforced by light- 
ing. 

2.9. (above) Lighting, perspective, 
choice of lens and camera position 
combine to give this Gregg Toland 
shot tremendous depth. 
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2.10. Overlap in a composition from THE THREE-DIMENSIONAL FIELD 

the noir film classic Combo. of photography, we are taking a three-dimensional 

world and projecting it onto a two dimensional Irame. A veiT big 
part of our jobs in directing and shooting is this essential idea of 
creating a three dimension world out of two-dimensional images. 
It calls into play a vast array of techniques and methods, not all 
of them purely design oriented, as we shall sec later. There are, oi‘ 
course, times when we wish to flatten the perception of space and 
make the frame more two-dimension: in that case the same princi- 
ples apply, they are Just used in a difterent fashion. 

DEPTH 

Except where a perception of flat space is the goal, we are ol'ten 
trying to create a perception of depth w ithin w hat is actually a flat 
two-dimensional space. There are a number of ways to create the 
illusion of depth in a tw o dimensional field: figure 2.9 show s great 
depth in a visual field. 

• Overlap 

• Size change 

• Vertical location 

• Horizontal location 

• Linear perspective 

• Foreshortening 

• Chiaroscuro 

• Atmospheric perspective 

OVERLAP 

Overlap clearly establishes front/back relationships: something “in 
front of' another thing is clearly closer to the observer: as in this 
frame from the noir classic 7'hc Bi<j: Comho (Figure 2. 10). 
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RELATIVE SIZE 

Although the eye can be tooled, the relative size ol an object is an 
important visual clue to depth, as in Figure 2.11. Relative size is the 
key component of many optical illusions and a key compositional 
element in manipulating the viewer's unconscious perception ol the 
subject. It is. of course, the main element of 1 litchcock's rule as dis- 
cussed in the chapter Filfuspucc. 



2.11. (top) Relative size is key in 
this shot from High Noon, but clearly 
linear perspective and overlap also 
play a role. 

2.1 2. (above) Kubrick uses linear per- 
spective to convey a sense of the 
rigid military and social structure in 
Paths of Glory (United Artists, 1 957). 
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2.1 3. Chiaroscuro is what makes this 
shot from The Black Stallion myste- 
rious and engaging. (United Artists, 
1979.) 

2.14. Chiaroscuro usually involves a 
high contrast ratio. 

2.15. Foreshortening is especially 
noticeable with the human form. 



VERTICAL LOCATION 

Gravity is a factor is visual organization; the relative vertical posi- 
tion of objects is a depth cue. This is particularly important in the art 
of Asia, which has not traditionally relied on linear perspective as it 
is practiced in Western art. See the chapter on Lens Language for an 
example of how^ Akira Kurosawa translates this concept in his use 
of lenses. 

LEFT/RIGHT 

Largely a result of cultural conditioning, the eye tends to scan from 
left to right. This has an ordering effect on the visual weight of ele- 
ments in the field. It is also critical to how the eye scans a frame and 
thus the order of perception and movement in the composition. 

LINEAR PERSPECTIVE 

Linear perspective as w^e know it today was an invention of 
the Renaissance. The architect and artist Leon Battista Alberti 
(1406-1472) first fonmilated the rules of constructing perspective 
drawings, elaborating on earlier observations by Brunelleschi. He 
also formulated the theory that beauty is harmony. For us in film and 
video photography, it is not necessary to know the formal rules of 
perspective (except in some cases in visual effects work and shoot- 
ing for front or rear projection) but it is important to recognize its 
importance in visual organization. Kubrick uses it to reinlorce the 
rigid, fomial nature of French society and military in Figure 2.12, a 
frame from Paths of Gloiy. 

FORESHORTENING 

Foreshortening is a phenomenon of the optics of the eye (Figure 
2. 1 5). Since things that are closer to the eye appear larger than those 
farther away, when part of an object is much closer than the rest of 
it, the visual distortion gives us clues as to depth and size. 



CHIAROSCURO 

Italian for light (chiara) and shadow (scouro, same Latin root as 
obscure), chiaroscuro, or gradations of light and dark (Figure 2.14), 
establishes depth perception and creates visual focus. Since dealing 
with lighting is one of our major tasks, this is an important considcr- 



cinematography 

36 




ation in our work. Figure 2. 1 3 is a shol from The Black Stallion. Sec 
also Figure 2. 1 Caravaggio, is of course, one of ihe great masters 
of chiaroscuro. 

ATMOSPHERIC PERSPECTIVE 

Atmospheric perspective (sometimes called aerial perspective) is 
something of a special case as it is an entirely “real world phe- 
nomenon. Objects that are a great distance away will have less 
detail, less saturated colors and generally be less defined than those 
that are closer. Most of this is a result of the image being filtered 
through more atmosphere and haze. Haze filters out some of the 
long ("warmer) wavelengths, leaving more of the shorter, bluer wave- 
lengths. Its most immediate application in film and video is often 
seen when shooting with backdrops or translights (very large trans- 
parencies used as backgrounds). Often they will have too much 
detail, which gives away the lact that they are close to us and not 
real. The solution is to fly a large net between the back of the set 
and the translight. This decreases detail and creates the perception 
of haze. See Figure 2.16. 

FORCES OF VISUAL ORGANIZATION 

All of lhe.se basic elements can then be deployed in various combi- 
nations to create a hierarchy oi' perception: they can create an orga- 
nization of the visual field which makes the composition coherent 
and guides the eye and the brain as it puts the information together. 
These include: 



2,16. Atmospheric perspective is an 
important element of this shot from 
City of Last Children (Studio Canal-r. 
1995) not only for the sense of sad- 
ness and isolation but also because 
it is a set built in a studio. Without 
the sense of atmospheric perspec- 
tive added by the smoke and back- 
light, it is doubtful the illusion would 
hold up so well. 



2.17. (below) The brain organizes 
these simple lines into something 
meaningful. 

2.18. (bottom) The sinuous S; a spe- 
cialized type of line that has a long 
history in visual art. 




THE LINE 

The line, either explicit or implied, is a constant in visual design. It 
is powerful in effect and multifaceted in its use. .lust a few simple 
lines can organize a two-dimensional space in a way that is compre- 
hensible by the eye brain (Figure 2.17) The types of line are many, 
but there are a fevv that deserve special mention for their importance 
in visual organization. 
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2.19. (top) Line as form and move- 
ment in this frame from Seven Samu- 
rai. 

2.20. (above) The classic sinuous S in 
this shot from The Black Stallion. 



THE SINUOUS LINE 

T he sinuous lino, w hich is sometimes relerrecl to as the “re\erse S," 
is a constantly recurring theme in v isual art (I’igure 2.18) and has 
been since it was used extensively as a compositional principle by 
the Classical Cireek artists: it has a distinctive harmony and balance 
all its own, as seen in these examples from I'lic Black S/allion and 
Seven Samurai ( Figures 2. 1 9 and 2.2 1 ). 



COMPOSITIONAL TRIANGLES 

.'\s with the sinuous curve, triangles are a powerlul compositional 
tool. Once you start looking for them, you will see compositional 
triangles everyw here — they are a fundamental tool of visual orga- 
nization. Figure 2.22 is a frame from The Sleep, an outstanding 
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2.21. (left) The sinuous S and its use 
in Kurosawa's Seven Somural. As we 
will discuss in Lens Language, the use 
of a long lens Is also an element in 
bringing out this pure line element 
of the composition. 

2.22. (left below) Compositional tri- 
angles in the film noir classic The Big 
Sleep. (Warner Bros., 1 946.) 



example of the noir genre. The compositional triangles keep the 
frame active even through a fairly long expositional scene. 

HORIZONTALS, VERTICALS AND DIAGONALS 

The basic lines are always a factor in almost any type of composi- 
tions. Nearly infinite in variety, they alw ays come back to the basics: 
horizontal, vertical and diagonal. Lines may be explicit, as in these 
shots from Seven Samurai (Figure 2.19 and 2.23) or implied in the 
arrangement of objects and spaces. 

THE HORIZON LINE AND VANISHING POINT 

Our innate understanding of perspective lends a special association 
10 lines which are perceived as horizon lines, lines of perspective 
and vanishing point. Figure 2.16 shows how ingrained the horizon 
line is in our perception: three simple lines on white space are 
enough to suggest it. 

THE POWER OF THE EDGE:THE FRAME 

As we v isually identify an object or group of objects in a Irame, we 
are also subconsciously aware of the frame itself. The lour edges ol 
the frame have a visual force all their own. Objects that are close to 
the frame are visually associated \\ ith it and viewed in relation to it 
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2.23. (above) Vertical and diagonal 
lines in Seven Samurai. 

2.24. (right) Verticals and horizontals 
in this ^ot from JFK (Warner Bros., 
1991) are especially strong given the 
wide screen aspect ratio. Notice also 
how the unbalanced frame and neg- 
ative space on the right side are 
especanly important to the compo- 
sition. Imagine if they had framed 
only the"important elements"on the 
left. It would not be nearly as strong 
a composition and would not work 
nearly so well for wide screen. 

2.25. (right, below) Diagonal lines are 
crucial to this shot from The Conform- 
ist. 




more than if they are farther away. The frame’s field of forces exerts 
visual weight on the objects within the frame and any grouping of 
elements in the frame are affected by it, even more so as the objects 
or groups of objects are veiy close to or even overlapping the edge. 
The frame also plays an important role in making us aware of those 
spaces off-frame; left/right, up/dov\ n and even the space behind the 
camera all part of the filmspace of the entire composition and 
crucial to making the visual experience more three-dimensional. 
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OPEN AND CLOSED FRAME 

This is particularly true in the ease of an open or closed frame. An 
open frame is one in which one or more of the elements either 
pushes the edge or actually crosses the edge ( Figure 2.26). A closed 
frame is one in which the elements arc comfortably contained within 
the frame (Figure 2.27). Although we look at the frames here as still 
photographs, most frames of a motion picture are dy namic. 



2 . 26 . (top) An open frame composi- 
tion from Seven Samurai. 

2 . 27 . (above) Closed frame com- 
position: Dr. Strangelove (Columbia/ 
Tristar, 1961). 
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2.28. (right) Negative space and 
unbalanced composition in The Block 
Stallion. 

2.29. (top) Formal composition from 
Days of Heaven (Paramount Pictures, 
1978 ). 

2.30. (above) Frame within a frame: 
Killer's Kiss. 



FRAME WITHIN A FRAME 

Someliirics the composition demands a frame that is different Irom 
the aspect ratio of the film. In this case, filmmakers often resort to a 
"‘frame within a frame'* as in this example from Killer s Kiss (Figure 
2.30). Frame within a frame is an especially important tool when 
working in a wide format such 2.35: 1 or High Def — 1 .77: 1 . 

BALANCED AND UNBALANCED FRAME 

We touched on balance before; now let's look at it in the context 
of the frame. Any composition may be balanced or unbalanced. 
This can be further broken down in to balanced/formal, balanced 
informal, unbalanced/formal and unbalanced/informal. This shot 
from Dr Sirangelove (Figure 2.27) is both a closed frame and also 
a formal/ balanced composition. Using formal geometiy to comment 
on social structure is a constant in Kubrick's work; see also exam- 
ples from Barry Lyndotu Killer s Kiss and Pa/hs of Glory in this and 
other chapters. See also Figures 2.29 and 2.30. 

POSITIVE AND NEGATIVE SPACE 

The visual weight of objects or lines of force can create positive 
space, but their absence can create negative space, as in this frame 
from The Black Stallion (Figure 2.28). The elements that are “not 
there" and thus unseen have a visual weight as well. In the frame 
from The Third Man (Figure 2.4) the off screen look suggests that 
unseen and unknown elements are at play in the story — which is. 
of course, about a mysterious and unknow able city. 



2.31. The rule of thirds. 




MOVEMENT IN THE VISUAL FIELD 

All of these forces work in combination, of course — in ways that 
interact to create a sense of movement in the visual field. There 
are also cultural factors w hich influence our understanding of space. 
One of many is that in Western culture we read from left to right and 
from top to bottom. This influences how^ the eye moves in the frame. 
All of these factors combine to create a movement from front to back 
in a clockwise fashion and top to bottom, also usually clockwise 
(Figure 2.32). This movement in the frame is impoiiant not only for 
the composition but also plays an important role in what order the 
viewer perceives and assimilates the subjects in the frame. This influ- 
ences their perception of content. 
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2.32 and 2.33. (top and above) A 
number of forces combine to create 
movement in the visual held. 

2.34. (left) Strong movement in the 
frame reinforces character relation- 
ships and subtext in this shot from 
Seven Somuroi. 



FILM AND VIDEO COMPOSITION 

The lilm and video frame have some of their own broad rules of 
composition that have become generally accepted rules of thumb 
as with all such guidelines, the exceptions are nearly as numerous as 
the application. In general, all of the visual forces we have discussed 
so far apply to composition in film and video. There are also a few 
special cases specific to composition of the moving image which 
deserve mention. 

Often we work instinctively on the set and ‘’fiddling around till it 
looks good on the monitor" has become a dangerous bad habit. It is 
perfectly po.ssible to w^)rk this way. but being able to think out and 
preplan a composition in advance is time saving and can be indis- 
pensable if the camera had to be pre-rigged in a position before the 
action. 

THE RULE OF THIRDS 

The rule of thirds starts by dividing the frame into thirds (Figure 
2.31). Again, a ratio of one third to two thirds approximates the 
Golden Mean. The rule of thirds proposes that a useful approxi- 
mate starting point for any compositional grouping is to place major 
points of interest in the scene on any of the four intersections of the 
interior lines. 



visual language 
43 





MISCELLANEOUS RULES OF COMPOSITION 

If ever there were rules made to be broken, they are the rules of com- 
position, but it is important to understand them before deviating or 
using them in a contrary style. 

Don't cut off their feet — generally, a frame should end some- 
where around the knees or include the feet. Cutting them olT at the 
ankles will look awkward: likewise, don't cut off their hands at the 
wrist — this is especially disturbing. Naturally, a character’s hand 
will often dart in and out of the frame as the actor moves and ges- 
tures, but for a long static shot, they should be clearly in or out. 

Watch out for TV Safe — as video is cuiTently broadcast, there 
is considerable variation in the size of the picture on the home 
screen. For this reason, most ground glass markings include both 
the entire video frame (TV broadcast) and a marking that is 10% 
less, called TV Safe. All important compositional elements should 
be kept inside TV Safe. 

Heads of people standing in the background — when framing for 
our important foreground subjects, whether or not to include the 
heads of background people is a Judgment call. If they are prominent 
enough, it is best to include them compositionally. If there is enough 
emphasis on the foreground subjects and the background people are 
strictly incidental or perhaps largely out of focus, it is OK to cut 
them off wherever is necessary. 

If the situation does call for not showing their heads, you will 
probably want to avoid cutting through their heads at nose level. 
For e.xample, in a scene where two people are dining, if the waiter 
approaches and asks them a question, you clearly have to show all 
of the waiter. If the waiter is not a speaking role and he is merely 
pouring some water, it would be acceptable Just to show him from 
the shoulders down, as the action with his arm and hands is what is 
relevant to the scene. 

BASIC COMPOSITION RULES FOR PEOPLE 

HEADROOM 

Certain principles apply particularly to photographing people, par- 
ticularly in a medium shot or close-up. First is headroom — the 
amount of space above the head. Too much headroom makes the 
figure seem to be lost in the frame. Headroom is also wasted compo- 
sitionally as it is often Just sky or empty wall — it adds no infonna- 
tion to the shot and may draw the eye away from the central subject. 
The convention is to leave the least amount of headroom that doesn't 
make the head seem to be crammed against the top of the frame. As 
the close-up gets bigger, it becomes permissible to leave even less 
headroom. Once the shot becomes a choker, you can even give the 
character a “haircut," and bring the top of the frame down to the 
forehead. The idea is simply that the forehead and hair convey less 
information than the lower part of the face and neck. A head shot cut 
off above the eyebrows seems perfectly nonnal. A shot that shows 
the top of the head but cuts off the chin and mouth would seem veiy 
odd unless it's a shampoo commercial. 

NOSEROOM 

Next is noseroom, also called “looking room." If a character is 
tumed to the side, it's as if the gaze has a certain visual weight. As 
a result, we never position the head in the exact middle of the frame. 
Generally, the more the head is turned to the side, the more nose- 
room is allowed. Think of it this way; the "look" has visual weight, 
which must be balanced. 




lens language 





THE LENS ANDTHE FRAME 

As we use the Icriri in this book, cinematic technique means the 
methods and practices we use to add additional layers of meaning, 
nuance and emotional context to shots and scenes in addition to their 
objective content. The lens is one of the prime tools in achieving 
these means. Together with selecting the frame, it is also the area of 
cinematography in which the director is most heavily involved. 

As we discussed in Filmspace, setting the frame is a series of 
choices which decide what the viewer will see and not see. The 
first of these decision is where to place the camera in relation to the 
scene. After that, there are choices concerning the field of vision 
and movement, all of which work together to influence how the 
audience will perceive the shot: both in outright content and in emo- 
tional undercurrent and subtext to the action and the dialog. 

STATIC FRAME 

A static frame is a proscenium. The action of the scene is presented 
as a stage show: we are a third person observer. There is a prosce- 
nium wall betw^een us and the action. This is especially true if every- 
thing else about the frame is also nonnal, i.e., level, normal lens, no 
movement, etc. This does not mean, however, that a static frame is 
not without value. It can be a useiul tool which carries its ow n bag- 
gage and implications of POV and world view. 

In Stanley Kubrick's film Barry Lvnclofu the fixed, well composed, 
balanced frames reflect the static, hierarchical society of the time 
(Figure 3.2). Everyone has his place, every social interaction is gov- 
erned by well defined and universally known rules. The actors move 
w ithin this frame without being able to alter it. It is a reflection of the 
world they live in and w hile it strongly implies a sense of order and 
tranquility, it also carries an ovcr]iow^cring lack of mobility: both 
social and physical. 

This is similar to Jim Jarmusch's use of the fixed frame in Stranger 
Than Paradise. The world is static: the characters iry to find their 
place in it. Each scene is played out completely within this fixed 
Irame: without movement, cuts or changes in perspective. This use 
of the frame conveys a wealth of information independent of the 
.script or the actions of the characters. It adds layers of meaning. 

In both the examples, the distancing nature of the frame is used for 
its own purpose, in the F3rechtian sense. The filmmakers are deliber- 
ately putting the audience in the position of the impersonal observer. 
This can either lend an observational. Judgmental tone or much like 
objects in the foreground of the frame, make the audience work 



3.1. (previous page) Choice of 
lens, lens height and placement 
in relation to the subject are all 
critical to the visual power and 
the introduction of a character In 
this shot from Touch of Evil. 

3.2. (right) The well composed, 
balanced frame; the completely 
static camera position and the 
centered "head on" viewpoint all 
add up to reinforce the story con- 
tent of a rigid social structure and 
a highly formalized social milieu 
in which the story of Borry Lyndon 
takes place. 




cinematography 

46 



harder to pul themselves into the scene, or a combination of both. As 
with almost all cinematic techniques they can be used 'In reverse'' 
to achieve a completely diflTerenl effect than normal. 

FOREGROUND/MIDGROUND/BACKGROUND 

As we discussed in Filmspacc\ one of the key elements offilm is that 
we are projecting 3-dimensional space onto a 2-dimensional plane. 
Except in rare cases where we want this flatness, it is the job of the 
filmmakers to re-invent the depth that existed in the original scene 
or manipulate it in a way that serves the purpose of the scene. 

In the book 7//7 c/7(:y;<:A'/7/7///c/z//, Hitchcock makes the point that a 
basic rule of camera position and staging is that the importance of 
an object in the story should equal its size in frame. We see that prin- 
cipal employed in this shot from The Lady From Shanghai (Figure 
3.4). The gun is w hat is important in the scene, so Welles uses a low 
camera angle, a wide lens and positioning to feature the gun promi- 
nently in the frame. 



LENS PERSPECTIVE 

WIDE LENSES AND EXPANSION OF SPACE 

As we discussed in the previous chapter, the fundamental aspect of 
the frame is that it constitutes a selection of what the audience is 
going to see. Some things are included and some are excluded. The 
first decision is always wiiere the camera goes in relation to the sub- 
ject. But this is only half of the job. Once the camera position is set 
there is still a decision to be made as to how much of that view is to 
be included. This is the job of lens selection. 

Normal human vision, including peripheral, extends to around 
180®. Foveal vision, which is more able to perceive detail, is around 
40®. In 35mm film, the 50mm is generally considered the nomial 
lens, equivalent to a 25mm in 16mm film. In fact, something around 
a 40mm is closer to typical vision. In video, the noniial lens varies 
depending on the size of the video receptor. The focal length of a 
lens is significant in another way in addition to its field of view. 
Again, remember that all optics (including the human eye) work 
by projecting the three-dimensional world onto a two-dimensional 
plane. Len.ses in the normal range (35mm to 50mm for 35mm film) 
portray the depth relationships of objects in a way fairly close to 
human vision. Technically, a nomial lens is considered to be one 
w here the focal length equals the diagonal of the aperture. 

With a wider than nomial lens, depth perception is exaggerated: 
object appear to be farther apart (front to back) than they are in 
reality. This exaggerated sense of depth has psychological implica- 
tions. The perception of movement towards or away from the lens 
is heightened; space is expanded and distant objects become much 
smaller. All this can give the viewer a greater sense of presence. A 
greater feeling of being in the scene — wdiich is often a goal of the 
filmmaker. As the lens gels even wider, there is distortion of objects, 
particularly those near the lens. This is the fundamental reason why 
a lens longer than lOOiiim is considered necessai 7 for a portrait or 
head shot. It's a simple matter of perspective. If you are shooting 
a close-up and you want to fill the frame, the longer the lens, the 
closer the camera will have to be. As the eaniera gets closer, the per- 
centage difference in distance from the nose to the eyes increases 
dramatically (Table 3. 1 ). 

For example: if the tip of the nose is 3()cni from the lens, then the 
eyes may be at 33cm, a 10% difference. With a wide lens, this is 
enough to cause a mismatch in size: the nose is exaggerated in size 
compared to the face at the plane of the eyes. With a longer than 



Table 3.1. Field of view of some typi- 
cal lenses. This is based on a 35mm 
Academy format. 



18mm 


76° 


25mm 


sr 


32mm 


39° 


50mm 


25° 


85mm 


14° 


135mm 


9° 


300mm 


4° 


600mm 


2° 
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3.3. (above) Extreme wide-angle 
optics are frequently thought of as 
"comedy" lenses due to the distor- 
tion and the breaking of the "fourth 
wall" which they often imply. (City of 
Lost Children.) 

3.4. (right) The very wide lens cre- 
ates a palpable space between the 
characters in this climactic scene in 
The Lody From Shanghai: he is head- 
ing out toward the light and she is in 
complete silhouette;all of which pre- 
cisely underpin the exact story point 
at this moment in the film. 




nonnal lens, the camera will be much farther back to achieve the 
same image size. In this case, the tip of the nose might be at 300cm. 
with the eyes at 303cm. This is a percentage difference of only 1%: 
the nose would appear nonnal in relation to the rest of the face. The 
same fundamental principle applies to the perception of all objects 
with very wide lenses (Figure 3.3). 

Another aspect of wide lenses is that at a given distance and 
f/stop. they have greater depth-of-field. Not to get too technical here 
(enough of that in the chapter on OpUcs), bursuffice it to say that 
the dcpth-of-field of a lens is inversely proportional to the square of 
its focal length. This is discussed in detail in the chapter on Optics. 
but its perceptual ramifications arc very much a part of the psychol- 
ogy of the lens. This greater depth-of-field allows more of the scene 
to be in focus. This was used to great effect by master cinematog- 
raphers of the 3()s and 40s such as Gregg Toland. who used it to 
develop an entire look called deep focus.'such as in the shot from 
The Long f orage Home (Figure 2.9 in Lens Language). In this film 
and in fVuthering Heights (William Wyler. 1939), Toland perfected 
deep focus as a visual system. 



3.5. A deep focus shot from Citizen 
/Cone.(RKO Radio Pictures, 1941. Now 
owned by Turner Classic Movies). 
Three levels of the story are shown in 
the same frame. 



DEEP FOCUS 

The high point of deep focus as a storytelling tool is Cifizen Kane 
(Orson Welles, 1941). According to David Cook in A Histo/y of Nar- 
rative Film, ‘"Welles planned to construct the film as a series of long 
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takes, or sequence shots, scrupulously composed in depth to elimi- 
nate the necessity for narrative cutting within major dramatic scenes. 
To accomplish this, Toland developed for Welles a method of deep 
focus photography capable of achieving an unprecedented depth-of- 
field” (Figure 3.5). 

This deep focus also facilitates composition in depth to an unprece- 
dented degree. Throughout the film we see action in the background 
which compliments and amplifies what we are seeing in the back- 
ground. For example, early in the film we see Mrs. Kane in the 
foreground, signing the agreement for Mr. Thatcher to be the young 
Charles Foster Kane's guardian. Throughout the scene, we see the 
young man through a window, playing outside with his sled even as 
his future is being decided (Figure 3.5). 

Welles also uses the distortion of wide angle lenses for psycho- 
logical effect. Frequently in the film wc see Kane looming like a 
giant in the foreground, dwarfing other characters in the scene — a 
metaphor for his powerful, overbearing personality. Later, Welles 
uses the exaggerated distances of wide lenses to separate Kane from 
other characters in the scene, thus emphasizing his alienation and 
self-absorjition. 



COMPRESSION OF SPACE 

At the other end of the spectrum are very long lenses. They have 
cITects that are opposite of w ide lenses: they compress space, have 
less depth-of-field and de-emphasize movement away from and 
towards the camera (Figures 3.6, 3.7 and 3.8). 

This compression of space can be used for many perceptual pur- 
poses: claustrophobic tightness of space, making distance objects 
seem closer and heightening the intensity of action and movement. 
Their ability to decrease apparent distance has many uses both in 
composition but also in creating the psychological space. 

The effect of having objects seem closer together than they really 
are is often used for the very practical purpose of making stunts and 
fight scenes appear more dramatic and dangerous than they really 
are. With careful camera placement and a long lens, a speeding bus 
can seem to miss a child on a bicycle by inches, when in fact, there 
is a comfortably safe distance between them. 

The limited depth-of-field can be used to isolate a character in 
space. Even though foreground and background objects may seem 
closer, if they arc drastically out of focus, the sense of separation is 
the same. This can result in a very detached, third person point of 
view for the shot. This detachment is reinforced by the fact that the 
compression of space makes more tangible the feeling that the real 
world is being projected onto a Hat space. We perceive it more as a 
t w'o-d i m e n s i o n a 1 rep resc n ta t i o n . 

Movement toward us with a long lens is not as dynamic and there- 
fore is abstracted. It is more of a presentation of the idea of move- 
ment than perceived as actual movement of the subject. This is espe- 
cially effective w ith shots of the actors running directly tow’ards the 



3.6. (below, left) Perspective and 
space as affected by a very long focal 
length lens. 

3.7. (below, middle) A normal per- 
spective. 

3.8. (below, right) Perspective and 
space as rendered by a very wide 
angle lens. 
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3.9.Very long lens perspective makes 
this shot ancTthe action of the charac- 
ters more abstracted — it Is reduced 
to the simple idea of leaving. (Rain 
Man. United Artists, 1988). 




camera: as they run toward us, there is very little change in their 
image size. We would normally think of this as decreasing the sense 
of movement, but in a way, it has the opposite effect. The same is 
true of slow-motion. Although shooting at a high frame rate actu- 
ally slows the movement down, our perceptual conditioning tells us 
that the people or objects are actually moving very fast — so fast 
that only high speed shooting can capture them on film. Thus shoot- 
ing something in slow motion and with a long lens has the ultimate 
effect of making the mov ing seem faster and more exaggerated than 
it really is the brain interprets it in a way that contradicts the 
visual evidence (Figure 3.11). 

This is an excellent example of cultural conditioning as a factor 
in film perception. If you showed a long lens, slow motion shot 
of someone running to a person w ho had never seen film or video 
before, they might not understand at all that the person is running 
fast. More likely they would perceive the person as almost "frozen 
in time," through some sort of magic. 



3.10. (below) Linear perspective and 
converging lines as affected by focal 
length. 

3.11. (bottom) A very long lens shot 
isolates action from a crowd shot. 
(Nine and 1/2 Weeks). 





MANIPULATING PERSPEtTflVE 

There are many tricks that can be used to alter the audience's per- 
ception of space. In The Lady From Shanghai, Welles uses a subtle 
and very clever trick to add subtext to the scene. In the film, Welles 
plays an ordinary seaman wiio is seduced into an affair and a murder 
plot by Susan 1 layward. There are double and triple crosses and the 
Welles character is in way over his head. This scene is a meeting 
between him and the beautiful woman who is at the bottom of all the 
schemes and machinations. She asks him to meet her in an out-of- 
the-way public place: the aquarium. On the face of it this seems like 
a perfect place for them to meet without being seen by her husband 
or othcrw ise attracting attention. In fact she has a darker purpose 
(Figures 3.12 and 3.13). 

The staging also seems perfectly straightfoward. They meet and 
then talk w hile they stroll in front of the glass w indows of the aquar- 
ium. Welles uses several subtle tricks to make this happy, innocent 
place mysterious and foreboding. First, the motivated light from the 
aquarium backlights them, dramatically in a classic film noir fash- 
ion. As the Welles character begins to realize the danger of the situ- 
ation he is in, they move to a spot where they are completely sil- 
houette. When he goes in for coverage, Welles doesn't chicken out. 
Most directors would ask the DP to add a little light on their faces 
for the elose-ups, but Welles actually goes darker and the close-ups 
arc totally silhouette. The motivated lighting is also a w'ater effect so 
the ripples play naturally across their faces. 

The third trick is even more clever. In the w ide shots, we see the 
fish in the aquarium: ordinary exhibition fish and turtles of one or 
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two feet in length. In the elose-iips, however, Welles had him of the 
hsh back-projected at a greatly enlarged size. As a result, the hsh 
are now gigantic. Although just barely seen behind their heads, the 
effeet is powerful, mysterious and a little frightening. In combina- 
tion with the silhouette and the rippling water effects the subtext 
is elear: the charaeter is in over his depth, his head is under water 
and he may not survive. It is a masterful stroke that is completely 
unnoticed by the vast majority of the audience. Like all the best tech- 
nique. it does its job seamlessly and invisibly. 

Kurosawa uses very long lenses in a way that is stylistically distinc- 
tive. See Figures 3.14, 3.19 and 3.20 for examples of how he uses 
lenses to achieve certain compositional perspectives and character 
relationships. Another example of lens use is the punch-in, show n in 
Figures 3.17 and 3.1<S). 

SELECTIVE FOCUS 

The characteristic of relative lack of depth-of-field can be used for 
selective focus shots. As discussed above, shallow’ depth-of-field 
can isolate the subject. The essential point is the focus as a storytell- 
ing tool. This is a drawbacks of 16mm film and High Dcf — they 
have far more depth-of-field than 35mm film, thus making it more 



3.12. (left, top) This wide master from 
The Lady From Shanghai shows a 
normal perspective. 

3.13. In the close-ups, Welles uses 
projections of the fish at ten times 
their normal size to introduce 
menace and a feeling of strange- 
ness to the otherwise pleasant set- 
ting of the aquarium. The huge fish 
and the rippling motivated lighting 
from the water all work together to 
suggest that the character is "in over 
his head." 



3.14. Kurosawa consistently uses very 
long lenses to form compositions and 
character relationships that would 
not be apparent with normal or wide 
lenses. He also employs a small f/stop 
for deep focus — very unusual with 
lenses this long. To achieve this, his 
cameramen had to use enormous 
quantities of light, even on day exte- 
riors such as this shot from Seven 
Samurai. 
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3.15. This wide shot comes at the 
end of a chase scene in Nine and 1/2 
Weeks: out on the town, the charac- 
ters have been chased by a gang of 
violent thugs. 

3.16. At the moment they realize 
they have lost their attacker, a severe 
lens change punches into the scene. 
It Is a high energy cut which gets us 
closer so that we are experiencing 
the scene along with the characters 
rather than as an abstract, at-a-dis- 
tance chase scene. We are drawn into 
their excitement and identify with 
their exhuberance. The sudden loss 
of depth-of-field isolates them In the 
landscape and gives our attenttion 
nowhere else to go. The punch-in 
changes the visual texture to match 
the mood and provides a perfect 
"button" to end the scene. 





diriicull to use focus as in this way. Digital video makes it almost 
impossible, as nearly everylhing is in focus, no matter what. Selec- 
tive focus to concentrate attention on the character is shown in Fig- 
ures 3.15 and 3.16. 

Some people will say “pull back and use a longer lens" or “shoot 
wide open." Unfortunately these two are not always options, espe- 
cially on a cramped location. Focus can also be shifted during the 
shot, thus leading the eye and the attention of the viewer. The term 
for the classic use of this is “rack focus." in which the focus is on an 
object in the foreground, for e.xamplc. and then, on cue, the camera 
assistant radically changes the focus so that the focus shifts dramati- 
cally to another subject either in front of or behind the original sub- 
ject. Occasionally a director will ask fora dramatic rack focus when 
the situation does not lend itself to the technique; especially when 
there is not enough of a focus change to make the effect noticeable. 
In this ca.se it may just look like sloppy focus pulling. 

.Also with tracking shots that are very tight and close (as in table 
top shooting), we can watch as objects come into view, then slow ly 
come into focus then go soft again. Selective focus and out-of-focus 
can also be highly subjcctixe visual metaphors for the influence of 



3.17. (near right) A medium shot 
from The Third Mon. 

3.18. (far right) A classic punch-in; 
very little changes except that we get 
closer and more Intimate with tne 
character. The term punch-in usually 
refers to switching to a longer lens, 
but some directors will use tne term 
to mean moving the camera straight 
forward on the Tens axis. 
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druus or madness, as well. The bollom line is dial focus is an inipor- 
tanl stoiylelling tool. 

Another issue in seleclive focus is when two or more players are 
in the same shot but at different distances. If you don't have much 
t/slop, it may be necessary for the focus-puller to chose one or the 
other to be in focus. This is up to the DP or director to decide and 
they should consult before the shot ^ and don't forget to let the 
focus puller know. 

A few basic rules of thumb: 

• Focus goes to the person speaking. It is permissible to rack 
back and forth if they both do dialog. 

• Focus goes to the person facing the camera or most prominent 
in the frame. 

• Focus goes to the person experiencing the most dramatic or 
emotional moment. This may countermand the principal of 
focusing on the person speaking. 

• If there is doubt or if the actors don't hit their marks, most 
camera assistants pul the locus on the actor who has the lower 
number on the call sheet. 

This may sound frivolous but it's not. Call sheets list the actors in 
numbered order of their characters. The lead is actor #1 , etc. II you 
are playing it on the dy. the sate bet is to go with the actor with the 
lower number on the call sheet. 

If they are close enough the AC may split the focus betw^een them 
or very subtly rack back and loilh. Major focus racks need to be 
discussed in adv ance and rehearsed. This is true of all camera moves 
that are motivated by dialog or action. If the AC and the operator 
haven't seen what the actors are going to do, it is difficult to antici- 
pate the move Just enough to time it correctly. Rehearsal is a time 
saver, as it usually reduces the number ol blown takes. 

It is interesting to note that older books on cinematography barely 
mention foeus at all. There is a reason for this. Until the ‘60s, it was 
the established orthodoxy that pretty much everything important in 
the frame should be in focus, fhe idea of deliberately having key 
elements in the frame that are deliberately out ol focus really didn t 
fully take hold until it was popularized by fashion photographers in 
the ‘SOs. 




3.19. (above) Japanese and Chinese 
traditional art do not employ linear 
perspective, instead they rely on 
above/below relationships to convey 
depth. (Private collection of the 
author.) 

3.20. (left) Kurosawa almost exclu- 
sively employs very long lenses and 
slightly elevated points of view to 
render a similar type of compressed 
spaced. In this shot from Seven Sam- 
urai, we clearly see the influence of 
compostion and perspective from 
Japanese prints. 



3.21. (below) A normal lens keeps 
the background in focus; it can be 
distracting. 

3.22. (bottom) A very long lens 
throws the backgrounci out of focus 
and the viewer's entire attention is 
drawn to the character. 
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IMAGE CONTROL 

FILTRATION 

Modem lenses are remarkably sharp. For the most part this is what 
we want. In some cases, however, we are looking for a softer image. 
The most frequent reason is beauty. A softer image, especially of 
a woman’s face, will generally be prettier. A soft image may also 
be more romantic, dreamlike or, in a subjective shot, may translate 
to a state of mind less in touch with reality. A softer image can be 
achieved in a number of ways. Some of these are discussed in the 
chapter on Image Control; here we deal with altering the image qual- 
ity with the lens and shutter only. 

SOFT LENSES 

Some shooters use older lenses for an image that is subtly soft in 
a way that is difficult to achieve with filters. Soft lenses can give a 
slightly greater apparent depth-of-field. This is because the fall-off 
from critical sharpness is somewhat masked by the softness. 

Besides not being made with the late.st, computer aided optical 
design and manufacturing, older lenses also have less sophisticated 
optical coatings. The coating on lenses is there primarily to prevent 
internal flares and reflections, which slightly degrade and soften the 
image. This can be seen clearly if the sun or other strong light source 
directly hits the lens — the internal flares and reflections are ver\’ 
apparent in an old lens as compared to a modem one. In a few cases, 
filmmakers have either used old lenses or even had the special coat- 
ings chemically stripped off of lenses to create this elTect. 



FLARE/GLARE 

A direct, specular beam of light that hits the lens will create a flare 
that creates veiling glare, which appears as a sort of milky whiteness 
over the whole image. This is why so much attention is paid to the 
matte box or lens shade and why the grips are often asked to set lens- 
ers — flags that keep direct light sources from hitting the lens. There 
are exceptions, such as in Figure 3.23. 

FRAME RATE 

The speed at which the film runs through the camera also has a great 
effect on our perception of the shot. Since film is almost always 
projected or transferred to video at 24 fps, running the camera at a 
higher speed will slow the action down and running at a lower than 
normal frame rate will speed the action up. 



3.23. The way in which deliberate 
glare in the lens affects image qual- 
ity is often used to put the audience 
in the position of someone caught 
in the headlights or to give the 
psychological feeling of someone 
who's vision is partially obscured — 
impressionistic, even surreal (The Big 
Combo). 
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High speed lilming generally produees an image with a dreamlike, 
otherworldly etfeet. Low' speed lilming, whieh speeds the action up, 
is most often used for a comedy effect. The slowing effect of off- 
speed filming can result in a vei*y subtle emphasis ot a particular 
moment when the frame rate is from 26 to 28fps. I ligher speeds 
can even further underscore and dramatize a particular moment. 
Scorsese used this very effectively in some of the fight scenes in 
Raging Bull: at times the camera was nmning at as much as 12()fps, 
definitely high speed photography. It has always been possible to 
change the frame rate during a shot but now many cameras can auto- 
matically compensate exposure with the aperture or shutter, thus 
making “ramping" during the shot tar easier. Ramping has become 
a popular and useful technique. 

Higher frame rates are frequently used in commercials, especially 
in shots of water soaked vegetables dropping to the table or beer 
cans opening. These frame rates are generally at least 120tps or 
higher. 120fps can be achieved w ith standard cameras such as the 
Ani 111 or 435 or the Panavision Panastar 11. Anything over 120fps 
calls fora special high-speed camera. Photo-Sonics manulactures a 
number of high speed cameras as does NAC . These are discussed in 
detail in the chapter Technical Issues. 

SLOW SPEED BLUR 

There is a special case of off-speed filming w hich produees a very 
dramatic, blurring elTect which is often used in commercials and 
occasionally in narrative films. The ctTect is achieved by running 
the camera slower than usual, most often at either 12 tps (Irames 
per second) or 6 fps and then transferring to video at the same rate. 
The effect is blun*ing but the action runs at normal speed. It looks 
very much like it is slowed down, but it isn't (Figures 3.24, 3.25 and 
3.25). The reason it works is that when the camera is run at a very 
low speed, the shutter is open for a much longer than normal time. 
Anyone with experience in still photography knows that 1 '60th oi 
a second is about the slowest you can shoot any moving subject 
w ithout noticeable blurring. Shooting at six FPS makes each Irame 
approximately 1 12th of a second. 

At 24 frames per second and a typical 1 80° shutter, the film camera 
is exposing each frame tor 1 5()th ot a second. The reason that it 
is acceptable to shoot at such a low' speed is that, due to the persis- 
tence of vision, the frames pereeptually overlap slightly and mask 




3.24. (top) A very long lens on a pan- 
ning shot makes the background and 
foreground swoosh by in an impres- 
sionistic blur. 

3.25. (above) A combination of shut- 
ter speed, very wide lens and dutch 
tilt give this shot extra punch. 
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3.27. This shot from Three Kings 
employs a combination high frame 
rate and wide shutter angle. 



the unsharpness. With very rapidly moving objects, the blur is appar- 
ent, but this generally reinforces the feeling of speed and energy. 
Blur which renders a single frame as nearly unrecognizable by itself 
reminds us that wc arc not taking still photos. As a still photograph 
this would not stand up itself, but as part of the scene, it is even more 
effective that a perfectly lit. well composed detailed photograph. 

SHUTTER ANGLE 

Another factor in the shar|3ness of an image is the shutter angle. 
Most film cameras run with a shutter of approximately 180®. This 
means that the film is being exposed for half the time and for the 
other half, the image is being projected into the viewing system 
for the operator to see. Many cameras have variable shutters. The 
widest standard shutter is 210®, which is not appreciably different 
from 1 80®. Closing the shutter down more and more has an effect on 
the image. The more closed the shutter, the shorter the exposure and 
therefore the sharper the image. A shutter of 90®, for example, w ill 
be a much cleaner, sharper image of any moving object. Beyond 
90® there w ill be another effect in addition to shaipness. Since the 
shutter is now^ closed significantly longer than it is open, the subject 
has longer to move between exposures. This will result in a ‘‘strobe" 
effect with a stuttering motion effect. This was used extensively in 
Saving Private Ryan, Three Kings and other films as well as many 
music videos (Figure 3.27). 

Changes in shutter angle can also be used in conjunction w ith 
strobe lighting such as Unilux. As in still photography, strobe light- 
ing has the effect of ‘freezing" action. Details of lighting with 
strobes are discussed in the chapter on Technical issues. The ability 
of strobe lighting to sharpen and delineate moving images is often 
used in product shots of beverage cans opening or shower shots for 
shampoo commercials. As discussed later, pure strobe lighting can 
usually be too shaqi. In a shower shot, for example, using strobe 
only makes the drops of water look like sharp needles. To inoderate 
this effect, the strobe lighting is usually combined w ith a continuous 
.source such as tungsten lighting. 



TIME LAPSE 

An extreme example of slow motion is time lapse photography. In 
time lapse, there is a significant amount of time between each expo- 
sure. As a result, the action will be speeded up considerably. Clouds 
will slide across the sky, day can turn to night in a few seconds 
or a rose can bloom in less than a minute. Time lapse is usually 
achieved w ith an intervalometer. See Technical Issues for informa- 
tion on doing the calculations to determine frame rate and duration. 



LENS HEIGHT 

Variations in lens height can also be an effective tool for adding sub- 
text to a shot. As a general rule, dialog and most ordinary “people" 
shots are done at the eye level of the actors involved. Some film- 
makers attempt to avoid using many straight on eye level shots as 
they consider them boring. Variations from eye level have filmspace 
implications, psychological undertones and are useful as a strictly 
compositional device. 

Variations from eye level are not to be done casually, especially 
with dialog or reaction shots. Keep in mind that deviations from eye 
level are asking the viewer to participate in the scene in a mode that 
is very different from normal, so be sure that there is a good reason 
for it and that it is contributing in a w^ay that helps the scene. This 
does not apply to establishing shots, in which the viewer is well 
accustomed to seeing the scene from above. 
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High Angle 

When ihe camera is above eye height, we seem to dominate the sub- 
ject. The subject is reduced in stature and perhaps in importance. Its 
importance is not, however, diminished if the high angle reveals it to 
be a massive, e.xtensive structure, for e.xample. This reminds us that 
high angles looking down on the subject reveal overall layout and 
scope in the case of landscape, streets or buildings. This is useful 
if the intent is an establishing or ‘"expository” shot where it is impor- 
tant for the audience to know' something about the layout. 

The opposite is true for a low' angle. When a character is approach- 
ing a complex or landscape as seen from a low angle, little is 
revealed beyond what the character might .see himself — we share 
the character's surprise or sense of mystery. The two can be used in 
combination for .setting up a shock or suspense eflect: if the shots 
associated w ith the character are from a low angle, we share his fore- 
boding and apprehension at not know ing. 

If these are then combined with high angle shots which reveal what 
the character does not know, we are aware of whatever surpri.se 
or ambush or revelation awaits him: this is the true nature of sus- 
pense. As Hitchcock so brilliantly observed — there can be no real 
suspense unless the audience knows what is going to happen. Ilis 
famous example is the bomb under the table. 

If tw o characters sit at a table and suddenly a bomb goes off — we 
have a moment of surprise that is quickly over, a cheap shock at best. 
If the audience knows that the bomb is under the table and is aware 
that the timer is clicking steadily towards exploding, then there is 
true suspense which engages and involves the audience in a way that 
simple shock never can. If the audience is on the edge of their .seats 
knowing that the time on the clock is growing shorter, then the fact 
that the two characters seated at the table are nattering on amiably 
about the w'eather is both maddening and engaging. The audience is 
draw n into the scene, frustrated by their inability to warn the people 
to run for their lives. 

The high angle is, ofcour.se, impersonal by its very nature. As w ith 
subjective and objective camera views on the lateral plane, we can 
see camera angles that diverge from eye level as increasingly objec- 
tive, more third person in terms of our literary analogy. This appl ies 
especially to higher angles. A very high angle is called a “God's eye 
view,” suggesting its omniscient, removed point-of-view': distant, 
separate from the scene, a world view, philosophical and contempla- 
tive. We see all parts of the scene, all interacting forces equally with- 
out particularly identifying w ith any of them. See the example from 
Har^o in Figure 3.28. 







V 







3.28. If this shot was not done from 
a very high angle, It would not be 
so graphically strong and abstract, 
which are the qualities which rein- 
force the scene values of isolation 
and ominous portent. {Fargo, Gram- 
mercy Pictures/MGM, 1996.) 



lens language 
57 



3.29. This very low angle from Citi- 
zen Kane is the scene the morning 
after Kane has suffered the devas- 
tation of losing the election as his 
affair with the singer was revealed. 
The low angle reinforces the feeling 
that the world Is out of whack, noth- 
ing Is normal, all is lost. The usual 
eye-level angles would convey none 
of this. 




3.30 (below) and 3.31. (bottom) In 
Touch of Ev/7, Welles uses this smash 
cut from a very low angle to a 
very high angle to convey disjointed 
frenzy juxtaposed with quiet con- 
spiracy. 




Low Angle 

The same is not quite as true Tor low angles. Although any time we 
get away from human eye level we are decreasing our subjective 
identification with the characters, low angles can become more sub- 
jective in other ways. C learly a very low angle can be a dog's eye 
view: especially if it is cut in right after a shot of the dog and then 
the verv' low angle moves somewhat erratically and in the manner of 
a dog. (Figures 3.30 through 3.32). 

This was used \cvy etTectively in the film IVolJ, when the character 
turns into a werewolf. There is a special rig, called “Doggy-cam 
specifically designed for these types of shots. The relative subjec- 
tiveness of a shot relates to things for which w e have a height refer- 
ence: a very low lens height can be a pig's view, an eye level POV 
can be a stalker POV and perhaps a 7 or 8 foot lens height could be a 
giants or a robots POV, but beyond that we do not have a subject ref- 
erence and it is no longer subjective, it is perceived by the audience 
as an objective view and nothing more. With low angles, the subject 
tends to dominate us. If the subject is a character, that actor will 
seem more powerful and dominant. Welles used low angles exten- 
sively in Citizen Kane to suggest the pow er and overbearing person- 
ality of the central character (Figure 3.29). Any time the actor being 
viewed is meant to be menacing or frightening to the character we 
are associating the POV with, a low angle is usually appropriate. 
C'ertainly if it is any soil of villain or monster, an eye level shot will 
diminish the sense of danger. 

TILT 

In most shooting we strive lor the camera to be perfectly level. It is 
the job of the camera assistant and the dolly grip to recheck every 
time the camera is moved and ensure that it is still “on the bubble." 
This refers to the bulls-eye or transverse bubble levels that are stan- 
dard on all camera mounts, heads and dollies. 

This is enieial because human perception is much more sensitive to 
off-level verticals than to off-level horizontals. If' the camera is even 
a little off, walls, doorways, telephone poles, any vertical feature 
w ill be immediately seen as out of plumb. There are instances, how - 
ever. where we want the visual tension of' this off-level condition to 
work for us to create anxiety, paranoia, subjugation or mystery. The 
term for this is “dutch tilt" or “dutch angle." 

This is used extremely well in the mystery/ suspense film The Thin! 
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3,32. Kubrick is a master of choos- 
ing the right angle and lens to tell 
the story powerfully. In this shot, the 
lens height and angle make a clear 
statement about the state of mind of 
the character [Dr.Strongelove.or How 
I Learned to Stop Worrying and Love 
rhefiomb. Columbia Pictures, 1964). 



Math where at least lialf the shots are done with the camera off level. 
Orson Welles also uses it very effectively The Lady From Shanghai, 
In this example, he is trapped in the carnival crazy house at the end 
of the film. He is also still under the influence of the pills he took 
as part of his escape from the courthouse. In this shot, the camera is 
tilted radically right as he enters in the distance. Then, as he crosses 
frame and goes through a door to a second room, the camera, instead 
of tracking, tilts to the opposite angle and ends with a hard left tilt 
(Figures 3.34 and 3.35). 

This of course is entirely in keeping w ith the surrealistic atmo- 
sphere of the crazy house and of his deranged, drugged state ot 
mind, but it has another advantage as well. Tracking shots which 
move past walls are not at all unusual. In this type of shot w e track 
along with the character who walks through a door into the next 
room. The camera passes through the wall and what we see is usu- 
ally a black vertical line w hich represents the edge of the w all w hich 
we are magically transversing. 



REVEAL 

As we have mentioned, what the audience does not see can be as 
important as what the audience does see. Camera positions and 
perspectives may be chosen which deliberately obscure some key 
object or character until the filmmaker chooses to show it. This type 
of mo\e is called a reveal. Reveals not only uncoxer new inle^rma- 
tion. they can also be an important part of adding layers of depth to 
the frame. A simple example: let's go back to Helen on the way to 
her office. The purpose of the scene is to reveal that Helen is some- 
how trapped in a financial scandal. We discussed how the establish- 
ing shots can be used to not only show where we are and orient us 
w hhin LleleiTs world but can also impart valuable infomiation that 
then does not have to be spelled out in “on the nose' expository 
dialog. 

We know' we have a newsstand in front of her building and that 
the financial scandal is on the front page. Let's say Helen stops on 
her way to the office and picks up a newspaper. As she opens it, the 
headline fills the frame. The information is show n to the audience in 
a fairly unself-conscious way. The newspaper is then lowered. We 
expect to see Helen. Instead we see over her shoulder, .lust past her 
is the reporter who broke the story. It is thus revealed and introduced 
into the scene in a very' natural and seamless way. This is a reveal 
with the use of props. Reveals are more often accomplished w ith a 
camera move. 



3.33. Carol Reed uses dutch tilt very 
effectively throughout The Third 
Man. 
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3.34 and 3.35. In the "crazy house" 
sequence from The Lady From Shang- 
hai, \Ne\\es uses a tilt from dutch right 
(near right) to dutch left (far right) in 
the same shot. It serves as a transi- 
tion from one room to another and 
introduces an element of off-bal- 
ance drunkeness that Is even stron- 
ger than a simple dutch shot. 




3.36.Truffaut used hand-held camera 
for specific story effect in Jules and 
Jim (Les Films du Carrosse/Janus 
Films,! 961). 



CAMERA MOVEMENT 

Camera movement associated with first or second person POV is 
very involving and engaging. We are drawn in because we con- 
stantly strive to reorient and '^place" ourselves in the scene. As 
movement is disorienting our brain is engaged in to try to keep us 
oriented to "keep up" with the movement and figure out where 
we are and what is going on — it becomes interactive. Movement 
can ofeourse be very third person as well: ifnothing about the shot 
such as camera placement suggests a subjective reference, then the 
movement is objective and is merely showing us different subjects 
or is taking us from one subject to the next. It should always be a 
goal that the journey from opening frame to ending frame be visu- 
ally interesting and engaging all along the w^ay. If it'becomes so pro- 
saic as to be nothing more than traveling from one frame to another, 
you are better off w ith a cut. 

In terms of pacing, very rapid and erratic camera movements sug- 
gest energy or restlessness or chaos, especially in conjunction w ith 
rapid cutting, Truffaut and others of the early sixties broke away 
Irom the received wisdom that all camera movement must be stable, 
smooth and tlowing. They reveled in the randomness and immedi- 
acy of the slightly shaky, handheld camera — different from the 
Steadieam look. Welles used handheld for certain scenes in Touch of 
Evil — one of the early examples in American film. 

The introduction of smaller cameras in film as well as in video has 
prompted many directors today to use free-flowing, loose handheld 
as their constant technique. Remember that just because you ca/i 
doesn't mean that you should — eertainly not all the time. Loose 
hand-held has specific meaning and effect in the vocabulary' of cin- 
ematic and should not be abused just because it seems like a faster 
and less stressful w ay to shoot. Don't make the mistake of substitut- 
ing it tor carelully thinking about the visual effect and cinematic 
meaning of your framing, lens choice and camera choreography. 
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4.1. (previous page) Billy Bitzer, D.W. 
Griffith's constant collaborator, in a 
very early moving camera rig. 

4.2. (above) An early dolly shot, this 
one on the film Sunrise (F.W. Mur- 
nau- Fox Film Corp, 1927), famous for 
its extraordinary floating, extended 
camera moves. 



Along with sequential editing, the ability to move the camera is 
the most fundamental aspect which distinguishes film and video 
from photography, painting and other visual arts. As we have seen, 
moving the" camera is much more than just going from one frame 
to another. The movement itself, the style, the trajectory, the pacing 
and the timing in relation to the action all contribute to the mood 
and feel of the shot: they add a subtext and an emotional content 
independent of the subject. 

We talked about the cinematic uses of camera moves in Lens Lan- 
}'uage-, here we can cover the techniques and technology of moving 
the camera. The most basic use of the camera is where you put it. 
Camera placement is a key decision in storytelling. More than just 
“where it looks good." it detennines what the audience sees and from 
what perspective they see it. As discussed in the chapter on Film- 
space, what the audience does not see can be as important as what 
they do see. 

Since Griffith freed the camera from its stationary singular point of 
view, moving the camera has become an ever increasing part of the 
visual art of filmmaking. In this section we will look at the dynam- 
ics of camera movement and also take a look at some representative 
w'ays in which this is accomplished. The dolly as a means ol moving 
the camera dates from the early part of the 20th century. The crane 
came into its own in the 1 920s (Sec Figure 4.3 for a modern version). 
Shots from moving vehicles w’ere accomplished in the earliest ol 
silents. as we see from this photo of the D.W. Griffith’s great camera- 
man and collaborator Billy Bitzer (Figure 4.1). After the introduc- 
tion of the crane, little changed with the means of camera movement 
until the invention of the Steadicam by Garrett Brown. It was first 
used on the films BoiinJ For Glory and Kubrick’s The Shining. 



MOTIVATION AND INVISIBLE TECHNIQUE 

In narrative filmmaking, a key concept of camera movement is that 
it must be motivated. The movement should not just be for the sake 
of moving the camera; doing so usually means that the director is 
sulTcring from a lack of storytelling skills. Motivation can come in 
two ways. First, the action itself may motivate a move. For example, 
if the character gets up from a chair and crosses to the window, it is 
perfectly logical for the camera to move with her. Not necessary, but 
clearly one way to do it. 

Both the start and the end of a dolly move or pan should be moti- 
vated. The motivation at the end may be as simple as the lact that 
we have arrived at the new frame, but clearly it must be a new frame, 
one w ith new information composed in a meaningful w'ay. not just 
be “where the camera ended up." A big part of this is that the camera 
should “settle” at the end of any move. It needs to “alight" at the 
new frame and be there for a beat before the cut point. 

Particularly with the start and end of camera moves that are moti- 
vated by subject movement, there needs to be a sensitivity to the 
timing of the subject and also a delicate touch as to speed. You 
seldom want the dolly to just “take olT’ at full speed then grind to 
a sudden halt. Most of the time, you want the dolly grip to “feather" 
in and out of the move. 

The camera movement itself may have a puij)ose. For example, a 
move may reveal new' information or a new view of the scene. The 
camera may move to meet someone or pull back to show' a w ider 
shot. Unmotivated camera moves or zooms arc distracting; they pull 
the audience out of the moment and make them conscious that they 
arc watching a fiction; they do however have their uses, particularly 
in very stylized filmmaking. 
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There are many ways to find a motivation ibr a camera move and 
they can be used to enhance the scene and add a layer of meaning 
beyond the shots themselves. They can also add a sense of energy, 
joy, menace, .sadness or any other emotional overlay. Camera move- 
ment is much like the pacing of music, A crane move can '\soaf' as 
the music goes upbeat or the camera can dance with the energy of 
the moment, such as when Rocky reaches the top of the museum 
steps and the Steadicam spins around and around him. Motivating 
and timing a camera move is a part of the goal ofinvisible techniqtie. 
Just as in w ith cutting and coverage in the master scene method, the 
goal is for the “tricks'' to be unnoticed and not distract from the story 
telling. 

BASICTECHNIQUE 

There is an endless variety of ways to move the camera and it would 
be impossible to catalog eveiw one here. It is useful to look at a 
few basic categories of types of moves to provide a general vocabu- 
laiy of camera dynamics. The most fundamental of camera moves, 
the pan and tilt can be accomplished in almost any mode, including 
handheld. The exception is w hen a camera is locked off on either 
a non-movable mount (as it might be for an explosion or big stunt) 
or where it is on a movable head, but the movements are locked 
dow n and there is no operator. Many types of effect shots require the 
camera to be locked down so that not even the slightest movement 
of the camera is possible. 

Beyond the simple pan and tilt or zoom, most moves involve an 
actual change of camera position in the shot. Other than handheld, 
these kinds of moves involve specific technologies and aLso the 
stipport of other team members: the grip department. Grips are the 
experts w hen it comes to mounting the camera in any way other than 



4.3. A Chapman Lenny Arm rigged 
on a camera car for some moving 
shots in Greenwich Village. (Photo 
courtesy of Mark Weingartner.) 
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right on a tripod or a dolly and they arc the people who provide the 
rigging, the stabilization and actual operation when it comes to per- 
forming the actual move. 

A good grip crew makes it look easy, but there is considerable 
knowdedge and finesse involved in laying smooth dolly track on a 
rough surface (Figure 4.4) or rigging the camera on the front of a 
roller coaster. Every detail of rigging is beyond the scope of this 
chapter but we will touch on some of the major issues. 

TYPES OF MOVES 

PAN 

Short for panoramic, pan applies to left or right horizontal move- 
ment of the camera where the camera position does not change. 
Pans are fairly easy to operate with a decent camera head. There'is 
one operational limitation that must be dealt with. If the camera is 
panned too quickly, there w ill be a strobing eflect which w ill be very 
disturbing. 

As a general rule of thumb, with a shutter opening of 180® and a 
frame rate of 24 or 25fps, it should take at least 5 seconds for an 
object to move from one side of the frame to the other. Any faster 
and there is a danger of strobing. Higher frame rates call for slower 
panning speeds. There are tables which enumerate e.xact panning 
speeds but they require using a protractor and stopwatch and are not 
really practical on the set. 

TILT UP OR DOWN 

The tilt is up or down movement w ithout changing camera position. 
Technically, it is not correct to say ‘‘pan up," but as a practical matter 
everybody says it. The tilt, being a vertical move, is used much less 
frequently than the pan. For better or worse. \\c live most of our 
lives on a generally horizontal plane and that is the way most action 
plays out in narrative, documentar>' and informational filmmaking. 
As we will see below, the use of the crane, the Steadicam and aerial 
mounts is to a large extent used to break out of the confined horizon- 
tal plane and make the scenes more truly three-dimensional. 

Standard filmmaking is confined, to a large degree, by where we 
can put the camera. Certainly the ability of the Steadicam to move 
w ith action up and down stairs and slopes has opened up a new 
variety of moves which help with this three-dimensional effort and 
keep us ‘‘with" the characters as they move through space. Given the 
technology now available and the ingenuity of our grips and camera 
assistants, there is hardly anywhere a camera can't go. 

MOVE IN /MOVE OUT 

Move the dolly toward or away from the action. Common terminol- 
ogy is push in or pull out. For example, to the dolly grip: “When he 
sits down, you push in." A good dolly grip w ill have a feel for the 
exact moment to start the move. This is dilTerent from a punch-in 
(see below). Moving into the scene or out of it are ways of com- 
bining the wide shot of a scene with a specific tighter shot. It is a 
w ay of selecting the view' for the audience in a w'ay that is more dra- 
matic than Just cutting from wide shot to closer shot. It has the effect 
of focusing the viewer's attention even more efTectively than Just 
doing a wide establishing and then cutting to the scene; by moving 
in toward the scene, the camera is saying “of all the things on this 
street, this is the part that is important for you to look at." 

Of course, there are infinite uses of the simple move in/move out. 
We may pull back as the character moves out of the scene or as 
another character enters; the move is often Just a pragmatic way of 



allowing more room for additional elements of the scene or to tie 
in something else to the immediate action we have been watching. 
Conversely, when someone leaves a scene, a subtle push-in can take 
up the slack in the framing. 

ZOOM 

An optical change of focal length. Moves the point of view in or 
out without mo\ ing the camera. Zooms are not popular in feature 
film making, but almost all video work is done with zooms. When 
a zoom is used it is important that the zoom be motivated. Also, it 
is best to hide a zoom. 1 tiding a zoom is an art. The zoom may be 
combined with a dolly move or with a move by the actors so that it 
becomes unnoticeable. An unmotivated zoom is distracting and usu- 
ally looks unprofessional. 

DIFFERENCE BETWEEN A ZOOM AND A DOLLY SHOT 
Say you want to go from a wide or medium to a close-up during the 
shot. On the face of it. there would seem to be no real difference 
betw een mo\ ing the dolly in or zooming in. In actual etTect, they are 
quite different, for several reasons. 

First, a zoom changes the perspective from a wide angle with 
deep focus and inclusion of the background to a long lens shot with 
compressed background and very little of the background. It also 
changes the depth of field, so that the background or foreground 
might go from sharp focus to soft. These might be the effects you 
want, but often they are not. Second, the dolly move is dynamic in 
a w ay that a zoom cannot be. With a zoom your basic point of view' 
stays the same because the camera does not move; with a dolly the 
camera moves in relation to the subject. Even if the subject stays 
center frame, the background moves behind the subject. This adds 
a sense of motion and also the shot ends w ith an entirely different 
background than it opened with. This is not to say that a zoom is 
never desirable, just that it is important to understand the difference 
and what each type of move can do for your .scene. 

A very dramatic elTect can be produced with a combination of 
zoom and a dolly. In this technique you zoom out as you dolly in. 
This keeps the image size relatively the same, but there is a dramatic 
change of perspective and background. This was used very etTec- 
tively in Jaws, when Roy Scheider as the sheritT is sitting on the 
beach and first hears someone call “shark." It was also used effec- 
tively in Goodfcllas in the scene where F<ay Liotta is having lunch 




4.4. A very simple pipe dolly rig for 
this Imax shot in China. Pipe dolly 
rigs are especially useful for situa- 
tions like this where a rental dolly 
is unavailable and It is impractical 
to fly one In. Many people carry the 
wheels and hardware with them and 
build the dolly and track with locally 
available materials. (Photo courtesy 
of Mark Weingartner). 
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4.5. An ordinary track with move. 
Camera move matches the direction 
of the subject. 

4.6. Countermove. 

4.7. Dolly across the line of move- 
ment. This one has to be used with 
caution. If the entire shot is not used, 
the screen direction will be flipped 
without explanation. See the chap- 
ter Cinemotic Continuity for further 
discussion of this issue. 



vvilh Robert Dc Niro in the diner. At the moment Liolta realizes he 
is being set up for killing by his old friend, the combination move 
eftectively underscores the feeling of disorientation, of having the 
rug pulled out from under him. 

PUNCH-IN 

Different from a push in, which involves actually moving the camera, 
a punch-in means that the camera stays where it is, but a longer focal 
length prime is put on or the lens is zoomed in for a tighter shot. The 
most common use of a punch-in is for coverage on a dialog scene, 
usually when going from an over-the-shoulder to a clean single. 
Since moving the camera foward from an over-the-shoulder may 
involve repositioning the off-camera actor and other logistics, it is 
often easier to just go to a longer lens. There is some slight change 
in perspective but for this type of close-up it is often not noticeable 
as long as the head size remains constant. 

MOVING SHOTS 

TRACKING 

The simplest and most clearly motivated of camera moves is to track 
along with a character or vehicle in the same direction (Figure 4.5). 
For the most part, the movement is alongside and parallel. It is cer- 
tainly possible to stay ahead of and looking back at the subject or 
to follow along behind, but these kinds of shots are not nearly as 
dynamic as tracking alongside, w hich gives greater emphasis to the 
moving background and the sweep of the motion. 

Technically any dolly move is a tracking shot, but this general ter- 
minology is not much used anymore. Now, the term tracking shot 
usually means moving along with the subject. One variation of the 
tracking shot is when the camera moves in the same overall direc- 
tion as die subject, but not exactly parallel to it. 

The most dynamic of this type of shot is when the camera comes 
around to meet someone, as in Figures 4.8, 4.9 and 4.10. The pur- 
pose here is not to present an exhaustive catalog of every type of 
moving shot, the point is that in a shot like this, moving the camera 
changes the shot. Here it progresses dynamically from a wide shot 
to a dose-up. When both camera and subject arc heading toward the 
same goal, the move can be quite powerful and dramatic. 

COUNTERMOVE 

If the camera always moves only with the subject, matching its direc- 
tion and speed, it can get a little boring. In this case, the camera is 
^‘tied to" the subject and completely dependent on it. For the camera 
to sometimes move independently of the subject can add a counter- 
point and an additional element to the scene. Certainly it can be 
dynamic and energetic; it adds a counterpoint of movement w hich 
deepens the scene (Figure 4.6). Whenever the camera moves in the 
opposite direction the background appears to move at twice the rate 
it would move if the camera was tracking along in the same direc- 
tion as the subject. A variation is to move across the line of travel, 
as in Figure 4.7. A variation of the countermove is where the dolly 
moves in the opposite direction and the subjects cross the axis ol 
motion as in Figure 4.12. 

REVEAL 

A simple dolly or crane move can be used for an effective reveal. A 
subject fills the frame, then with a move, something else is revealed. 
This type of shot is most effective where the second frame reveals 
new content which amplifies the meaning of the first shot or ironi- 
cally comments on it. 
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CIRCLES 

When ordering a dolly and traek it is quite eonimon to also order 
at least a eouple of pieees of circle track. Circular track generally 
comes in two types: 45° and 90°. These designate whether it takes 
four pieces or eight pieces to make a complete circle, which defines 
the radius of the track. A very specific use of circle track is to 
dolly completely or halfway around the subject; this type of move 
is easily abused and can be very self-conscious if not motivated by 
something in the scene. Some companies specify by radius. 

On important note on setting up a circle track scene: as it is quite 
common to use cirele track to move very slowly around the subject 
in a tight shot, focus pulling can get quite complex. The best way 
to simplify a circle move is to set up the shot so that the subject is 
positioned at dead center of the radius of the track. This will make 
life much easier for the focus puller and help ensure that numerous 
takes will not be necessaiy to get one that stays sharp (Figure 4.11). 

CRANE MOVES 

The most useful aspect of a crane is its ability to achieve large verti- 
cal moves within the shot. While a crane may be used only to get 
the camera up high, the most basic variety of crane shot is’ to start 
with a high angle view of the overall scene as an establishing shot 
and then move down and in to isolate a piece of the geography: 
most often our main characters who then proceed with the action or 
dialog. This is most often used to open the scene by combining the 
establishing shot with the closer-in master of the specific action. 

The opposite move, .starting tight on the scene and then pulling 
back to reveal the wide shots, is an effective way to end a scene as 
well and is often used as the dramatic last shot of an entire film — 
a slow' disclosure. Depending on the content of the scene and the 
entire film, it can have a powerful emotional content. If, for example, 
the tight shot is of the young man bleeding to death on the pavement, 
pulling back to a wide shot of the deserted street, with no help in 
sight can have a tragic, hopeless feel. Such shots make a very spe- 
cific statement and should not be used casually. The ability of the 
crane to ''swoop" dramatically and flow ingly can be used for exhil- 
arating and energetic effect; more than any other type of camera 
move, it can really "dance" with the characters or the action. 
Another aspect of the crane that is important to keep in mind is that 
most cranes are capable of going below' the level of their mounting 
surface. This can be used to get you dow n into a ditch or other place 
where setting a tripod or dolly would be impractical. Of course, such 
use can always be enhanced by building a platform for the crane. 
This has the effect of raising the top end of the move. Since you are 
now also using the below the surface capability, you can employ the 
full range of motion of the crane for the most dynamic shot. 





4.8, 4.9 and 4.10. (top, left to right) 
A "going to meet them" move. This is 
a very dynamic shot as the subject 
distance changes. This can be used 
to start with a wide tracking shot and 
end up with a tight close-up or vice- 
versa. 

4.11. (above) The secret of a circle 
dolly move is to get the subject as 
close to the center of the circle as 
possible. This minimizes focus shifts 
during the move and makes it easier 
on the AC. 



4.12. (below) A complex and very 
dynamic move: the shot tracks, pans 
and subject distance and direction 
change all at the same time. 
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4.13. (top) A leveling head — an 
essential part of almost all camera 
mounting systems. 

4.14. (middle) A fluid head (Photo 
courtesy of OConnor.) 

4.1 5. (above) A geared head. Long a 
staple in classic studio production, 
it is essential not only for the ability 
to execute perfectly smooth and 
repeatable moves but also for the 
ability to hold very heavy cameras. 
(Photo courtesy of Arri Group.) 



ROLLING SHOT 

The tcmi rolling shot is used wherever the camera is mounled on a 
vehicle, either on the picture vehicle or a camera car which travels 
along with the picture vehicle. The “picture” vehicle is the one being 
photographed. 

CAMERA MOUNTING 

HANDHELD 

Handheld is any time the operator takes the camera in hand, usually 
held on the shoulder, but it can be held low to the ground, placed 
on the knees or any other combination. For many years, handheld 
was the primary means of making the camera mobile in cases where 
a dolly was not available or not practical (on stairs, for example). 
Now, with so many other ways to keep the camera mobile, handheld 
is most often used for artistic purposes. 

Handheld has a sense of immediacy and energy that cannot be 
duplicated by other means. Saving Private Rvatu for instance, was 
shot 90% handheld, even though obviously the budget was there 
to mount the camera in any conceivable way. It suggests a docu- 
mentary approach and thus subtly implies that '‘you are there,” and 
“this is really happening.” Handheld can convey a sense of honesty, 
immediacy and simplicity that makes it popular in many commer- 
cials. 

CAMERA HEAD 

The camera cannot be mounted directly on a tripod or dolly. II it 
was, there would be no way to move the camera. On dollies, cranes 
and car mounts, there is also an intermediate step: the leveling 
head (Figure 4.13). This is the base the camera head sits on which 
allows for leveling of the camera. In the case of a tripod, leveling 
is accomplished by lengthening or shortening one of the legs to get 
the camera level. Camera heads make smooth, stable and repeatable 
moves possible. Heads fall into four categories: 

FLUID HEAD 

These use oil and internal dampers and springs to make extremely 
smooth left/right and up/down moves possible (Figure 4.14). The 
amount of resistance is adjustable. Most camera operators w ant the 
head to have a good amount of resistance working against them. 
This makes smoother moves possible; a free floating head is very dif- 
ficult to control. 

GEARED HEAD 

These heads are operated with wheels which the operator can move 
very smoothly and precisely repeat moves (Figure 4. 1 5). The geared 
head has a long and venerable history in studio production. The 
geared head is useful not only for the ability to execute smooth and 
repeatable moves but also because it can handle very heavy cam- 
eras. 

REMOTE HEAD 

Geared heads can also be fitted w ith motors to be operated remotely 
or by a computer for motion control (mo-co). Remotely controlled 
heads are used for a variety of purposes and have made possible 
the use of cranes w hich extend much farther and higher than w ould 
be possible if the arm had to be designed to can^ the weight of 
an operator and camera assistant. Remote heads can also perform 
moves which would not be possible if the operator had his eye to 
the viewfinder: 360"^ rolls, for example, or moves w hich rotate more 
than 180*^ vertically. 
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FRICTION HEAD 

The most primitive form of camera head, they use adjustable friction 
to help the operator control the move. Friction heads are rarely used 
nowadays. 

UNDERSLUNG HEADS 

These are lluid heads but the camera is not mounted on top. It is 
suspended on a cradle below the pivot point. Underslung heads can 
rotate vertically far past where an ordinary fluid head can go and 
thus are good for shots which need to go straight up or down or even 
further. Some underslung heads, such as the one shown here (Figure 
4.14) are true nodal point heads, which will be discussed in Techni- 
cal Issues. 

THE TRIPOD 

The tripod is the oldest and most basic type of camera mount but still 
sees constant use on all types of Him and video sets. Being smaller, 
lighter and more portable than just about any other type of mount, 
its versatility makes up for its shortcomings. It can be quickly repo- 
sitioned and can be made to fit into very tight, odd places. Its main 
advantage is that it can be transported just about anywhere. 

HIGH-HAT 

The high-hat is strictly the mounting surface for the camera head; it 
has no leveling or movement capability at all. It is used when the 
camera needs to go very low, almost to the surface. It is also used 
when the camera needs to be mounted in a remote place, such as on 
top of a ladder. The high-hat is usually bolted to a piece of plywood 
w hich can be screwed, bolted or strapped in to all sorts of places. 

ROCKER PLATE 

The drawback of a high-hat is that the camera head (fluid or geared) 
still has to go on top of it. As a result, the lens height is still at 
least 1 8" or more above the surface. If this just isiTt low enough, the 
Hrst choice is usually to prop it on a sand bag. The pliable nature 
of the sand bag allows the camera to be positioned for level and tilt. 
Any moves, however, are pretty much handheld. If more control is 
desired, a rocker plate can be used. This is a simple device which 
allows the camera to be tilted up and dow n. Smooth side to side pans 
are not possible. 





4.16. (top) A tilt plate — used when 
the camera angle needed is greater 
than what can be achieved with the 
camera head in use. 

4.1 7. (bottom) A compact and highly 
maneuverable crab dolly — the 
Chapman Peewee. (Photo courtesy 
of Chapman/Leonard Studio Equip- 
ment.) 



TILT PLATE 

Sometimes, a shot calls for a greater range of up and down tilt 
than a typical camera head can provide. In this case, a tilt plate can 
be mounted on top of the camera head (Figure 4.16). It is usually 
geared and can be tilted to the desired angle. The gearing (if there is 
any ) is generally not smooth enough to be used in a shot. 

THE CRAB DOLLY 

The crab dolly is by far the most often used method of mounting and 
moving the camera. A crab dolly in the hands of a good dolly grip is 
capable of a surprising range and Huidity of movement. Figure 4.17 
is a typical dolly w idely used in production today. 

DOLLY TERMINOLOGY 
Dolly In/Out 

Move the dolly toward or away from the subject (Figure 4.19). 
When a dolly is on the floor and you want to move forw ai d, there are 
two choices. “Move iiT' can either mean move forward on the axis 
of the lens or on the axis in which the crabbed wheels are aiming. 
These are “in on the lens’' or “in on the wheels.” 
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4.18. (top left) Dollv wheel positions 
for various types of moves. 

4.1 9. (top right) Dolly and boom ter- 
minology. 

4.20. (above) A fluid head that quickly 
converts to a dutch head. (Photo 
courtesy of Cartoni S.p.A.) 
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Dolly Left/Right 

Move the dolly left or right. If the dolly is on tracks, it is left or right 
in relation to the axis of the track. If the dolly is on the floor, then it 
is left or right in relation to the subject (Figure 4.19). 

Boom Up/Down 

Nearly all dollies have a boom: a hydraulic arm capable of moving 
vertically in a smooth enough motion to be used in a shot without 
shakes or Jarring. Some boom terms include: lop floor (ladies linge- 
rie) and bottom floor (bargain basement). 

Crab Left/Right 

Most dollies have wheels that can crab (Figure 4.18), that is. both 
front and rear wheels can be turned in the same direction, allowing 
the dolly to move laterally at any angle. Crab function is absolutely 
essential if the dolly is to be used directly on the floor and not on 
track. For most nonual operations, the rear wheels are in crab mode 
and are the “smart wheels." The front w heels are locked in and func- 
tion as the “dumb" w heels. For a true crab move, all four wheels are 
sw itched to crab mode. There is another variation ofcrabbing w hich 
can be done only with certain dollies. This is roundy-round, where 
the wheels can be set so that the dolly revolves in a full 360° circle 
on its own center. To do this, the Iront and rear wheels are crabbed 
in opposite directions. This can be done with some Fischer dollies 
as well as the F^anlher and the Elemack (Figure 4. 1 8). 



DANCE FLOOR 

Stable, shake free dolly moves can only be accomplished on smooth 
floors. If there is no room for track to be laid or if the director is 
looking for dolly moves that canT be accommodated by straight or 
CLiiwed track, a dance floor can be built which allows the camera to 
move anywhere. A dance floor is built with good quality 3/4" ply- 
wood (usually birch) lopped with a layer of smooth masonite. The 
Joints are then carefully taped. This forms an excellent surface for 
smooth moves. A good dolly grip can crab and roll anywhere, and 
combination moves can be quite complex. The only drawback is 
that you have to avoid showing the floor. Smooth floors or dance 
floor becomes especially critical if anything other than a w ide lens 
is up on the camera. Once you gel to a normal lens or longer, every 
little bump in the floor or the dolly track is going to show on screen. 
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DUTCH HEAD 

Diilch angle is when the camera is tilled oft horizontal. The varia- 
tions arc dutch left and dutch right. As with many obscure tcmis in 
film, there is much speculalion as to the origin. In fact, it goes back 
to 17lh century England, when a Dutch royal, William of Orange, 
was placed on the llirone of Britain. There was much resentment and 
all things considered “not quite righr were called ''dutch.’’ Hence: 
dutch doors, dutch dates and dutch auctions. Specially built dutch 
heads are also available which convert back and forth between dutch 
and normal operation veiw quickly (Figure 4.20). 

EXTENSION PLATE 

When the camera is mounted on the dolly, it may be necessary to 
extend it to the left, right or forward of where the dolly can go 
(Figure 4.2 1 ), for example if you need to place the dolly at the center 
of a bed. This can be done with an extension plate which mounts on 
the dolly, then the camera head is mounted at the end. 




LOW MODE 

Sometimes the camera needs to be lower than the boom can go. In 
this case, there are two possibilities. Some dollies can have their 
camera mounting arm reconfigured so that it is only a few inches 
above the floor (Figure 4.23). If this is not available or is not enough, 
a Z-bar can be used to get the camera all the way to the floor. The 
Z-bar is basically an extension arm that extends out then down. 

FRONT PORCH 

Some dollies have a small extension which fits on the front ot the 
dolly; this is aLso known as a cowcatcher. This can be used to hold 
the battery or as a place for the operator or the camera assistant to 
stand during a move (Figure 4.22). 

SIDE BOARDS 

Sideboards fit on either side of the dolly as a place for the operator to 
stand. They are removable for transportation and for when the dolly 
has to fit through tight spaces. 

SEAT EXTENSION 

Allows the seat to be more mobile and lets the operator get into 
better position for some camera moves. 




4.21 .(top) An extension plate. (Photo 
courtesy of Matthews Studio Equip- 
ment, Inc.) 

4.22. (middle) Side boards and front 
porch. (Photo courtesy of J.L. Fisher, 
Inc.) 

4.23. (bottom) A drop down plate, 
sometimes called a z-bar. Used to 
get the camera very low but still 
maneuverable.(Photo courtesy of J.L. 
Fisher, Inc.) 



RISERS 

6”, ^)”, 12" or 18” extensions can place the camera higher than the 
boom travels. The longest extensions can get the camera very high 
but at the price of absolute stability. 

STEERING BAR OR PUSH BAR 

Allows the dolly grip to push/pull the dolly and also to steer the 
dolly in standard mode (where only the rear wheels pivot) or in crab 
mode, where both sets of wheels pivot. 



CRANES 

Cranes are capable of much greater vertical and horizontal move- 
ment than a dolly. There are two types: jib amis have no seat tor the 
cameraperson and are usually operated by someone standing on the 
floor or perhaps an apple box. True cranes generally have seats for 
the operator and a camera assistant. Large cranes can generally get 
the camera, operator and assistant up to a lens height of around 27 or 
more above the base. We say above the base because often a crane 
will be mounted on a platform, vehicle or other crane for additional 
height. A typieal crane is show n in Figure 4.29. 
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Both cranes and jib anns have one fundamental characteristic lhal 
may become a problem. Because they are all mounted on a pivot 
point, the ann always has some degree of arc as it moves up, dow n 
or laterally. With dolly arms this degree of arc is usually negligible 
for all e.xcept exacting macro or very tight work that calls for critical 
focus or a very precise frame size. 

With cranes the arc can be quite large, but as the crane can also 
move in or out, the arc can often be adjusted for with a compensat- 
ing move of the crane arm or by also moving the dolly the crane is 
mounted on slightly. 



4.24. The Chapman Titan II, a truck 
mounted crane. The truck can run 
on battery power for sync-sound 
shots. (Photo courtesy of Chapman/ 
Leonard Studio Equipment, Inc.) 



CRANE/JIB ARM 

A crane is any camera support where the arm can rotate freely as 
well as boom up and down (Figure 4.24). For nearly all cranes, there 
is a pivot point and behind this point arc counteweights. This is dif- 
ferent from a dolly, where the boom arm is fixed and operated by 
hydraulics. A jib arm generally means a smaller crane arm. Most jib 
arms do not have a scat for the operator and camera assistant; the 
camera is operated from the floor or perhaps on a small ladder or an 
apple box (Figure 4.28). 

The counteivveights extending behind the pivot point have two 
important consequences. First, it is important to take this backswing 
into account when planning or setting up a crane move. If there isiTt 
sufficient room at best your moves will be limited and at worst some- 
thing will be broken. The second is a safety issue and it is one that 
cannot be emphasized enough. Cranes can be extremely dangerous. 

When you arc on a crane, the key grip or crane grip is in charge. 
Nobody gets on or off the crane w ithout permission of the crane grip. 
The reason for this is that your weight and the camera weight are 
precisely counterbalanced by the weights on the back end. If you 
were to suddenly get off the crane w ithout warning, the camera end 
would go flying up in the air and very' likely cause damage or injury. 
With anyone getting on or otT, or with any changes in equipment, the 
crane grip and the back-end grip communicate loudly and clearly so 
that every step is coordinated. I f you are the camera operator, show 
courtesy to the grips. It can be a big job for them to get you on and 
off Don't do it frivolously. 

Two other safety issues when working on a crane: #1. Wear your 
safety belt. Always. #2. Be extremely careful around any electrical 
wires. After helicopters and camera cars, cranes around high voltage 
wires are the leading cause of serious injury and death in the motion 
picture industry. Take it seriously. The best bet is to tell your crane 
grip what you want and then just let him or her be in charge. This 
leaves your attention free to focus on the shot itself 



CRANE OPERATION 

Crane operation should alw ays be a three man job; anything less is 
absolutely not safe. (This does not apply to jib amis which don't 
have seats for the operator and AC.) The key grip usually operates 
the front part of the ami and guides the move; another grip pushes 
and pulls the chassis and a third grip is at the rear of the crane w ith 
weights. 

This grip helps the key swing the arm and serves as a ‘'dampcF' to 
cushion the end of the move, so that the inertia of the crane doesn't 
let it overshoot the mark. A good crane crew executing complex 
moves is a joy to watch. They make it look easy, but it calls for 
mu.scle power, coordination, careful choreography and nearly ballet- 
like precision. 
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The Arc 

Another issue with cranes is that, because they pivot on a central 
point, any crane arm (or any dolly arm) moves in an arc, not along 
a straight vertical line. In most cases this is not a problem. It only 
becomes an issue with very tight shots with limited depth of focus. 
Very few rigs allow' you to compensate for the arc. The Stinger jib 
(Figure 4.32) is one of them. The camera support slides back and 
forth on rails. 

Chassis Left/Right Or In/Out 

The chassis is a dolly or specially built platform that supports the 
crane. Most small and medium size jib anns or cranes mount either 
on a dolly or a braced rolling platform similar to a dolly. The chas- 
sis may roll on a smooth floor or may be mounted on dolly track for 
more repeatable movements. 

Crane Up/Down 

These tenns are the same as boom up/boom down but apply to 
cranes. Operationally, a crane is more difficult than a dolly. One of 
the main reasons is that the crane is floating freely, unlike a dolly 
which has specific limits and specific marks. It is relatively easy for 
the dolly grip to make marks on the boom arm for the high and low’ 
stop points, as well as marks on the dolly track for precise start and 
end points. This is not possible on a crane. 

One thing that most crane grips will do is attach a rope to the 
camera platfonn and braid it with knots. These knots make it easier 
to gra.sp and pull the crane but they also help w ith marking. Since 
the rope hangs dow n right under the camera, it is possible to make 
marks on the floor to indicate camera position and colored tape on 
the rope can indicate lens height. The best crane grips can hit these 
marks again and again with great precision. 

NON-BOOMING PLATFORMS 

If all that is needed is height, especially for height greater than 
can be accomplished with the available crane, the camera might 
be mounted on a construction crane such as a Condor, which is fre- 
quently used as a mounting for lights. These types of cranes can 
get the camera where you need it but they usually aren't capable of 
booming up or dow n w ithout visible shake. 

CAMERA ON A LADDER 

The simplest and cheapest method of getting the camera higher than 
normal is to put it on a ladder as in Figure 4.25. This is done by 
having the grips clamp and strap a high-hat on top of the ladder. 
A second ladder should stand alongside to provide a place for the 
focus-puller. Both these ladders should be w^ell stabilized with sand 
bags and a grip should always stand by for safety. 

REMOTE HEADS 

Remote control heads have revolutionized crane shots. Since it is 
now' possible to design cranes that do not need to support the weight 
of the operator and camera assistant, cranes can be longer, higher, 
lighter, more portable and faster to set up. 

TECHNOCRANE 

All cranes move up dow n and left/right. The Technocrane adds one 
more axis of movement. The arm can be extended or retracted 
smoothly during the move. Like many remote heads, it can also be 
revolved so that the camera spins horizontally. The in/out movement 
can be used to compensate for the arc problem. 




4.25. Camera on a ladder, one of the 
quickest ways to get a camera up 
high. It is usually done with a high 
hat clamped and strapped to the top 
rung. (Photo courtesy of Mark Wein- 
gartner.) 



4.26. A crane on top of a crane. Not 
only does it get the camera higher 
ana farther out, it also makes possible 
some very fluid compound moves. 
(Photo courtesy of Mark Weingart- 
ner.) 
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4.27. (top) Standard camera posi- 
tions for car mount rigs. 

4.28. (above) A fully tricked out car 
rig with multiple mounting posi- 
tions. 



CRANES ON TOP OF CRANES 

Some cranes can be stacked on top of large cranes such as the Titan 
for additional height and mobility as in Figure 4.26. Obviously, a top 
notch grip team is critical for this type of work, as safety is crucial. 
This type of rig can accomplish some highly complex compound 
moves. Walkie-talkies with headsets are important as coordination 
between the grips on both cranes is essential. 

PEDESTALS 

One type of camera mount is capable of vertical movement without 
arcing: the pedestal. Pedestals are the norm for television studios but 
are rarely, if ever used in film or video field production. 

CAR SHOTS 

Car shots have always been a big part of film production. In the old 
studio days they were usually done on sets with rear projection of 
moving streets visible through the rear or side w indows. Special par- 
tial cars called bucks had the entire front of the car removed for ease 
of shooting. 

Rear or front projection of exterior scenes is rarely used these days, 
partly because the technology of shooting on live locations has been 
perfected as well as film or digital replacement of the background. 
Car shots are accomplished with car mounts. There are two basic 
types: hood mounts allow one or more cameras to be placed on the 
hood area for shooting through the windshield. 

Flostess trays (named for the trays that used to be standard at 
drive-in hamburger joints) allow' the camera to be positioned on the 
side, usually shooting through the driver's window and the pa.ssen- 
ger's window. 



CAMERA POSITIONS FOR CAR SHOTS 

The standard positions for car shots are show n in Figure 4.27. Those 
at the side widows are accomplished with a hostess tray (Figure 
4.28). The ones on the front are done w ith a hood mount. These two 
components are the standard parts of a car rig kit. but be sure to 
speci fy both if you need them. 

VEHICLE TO VEHICLE SHOOTING 

Camera cars are specialized trucks with very smooth suspension and 
numerous mounting positions for multiple cameras (Figure 4.29). 
Camera cars are used in two basic modes. For close-ups of the 
actors, the picture car is usually tow ed by the camera car or mounted 
on a low -boy trailer w hich is towed. The reason that it needs to be 
a low trailer is so that the perspective relationship of the car to the 
road will seem natural. If the car is too high it will look odd. Towing 
has two advantages. First, the position of the picture car doesn't 
change radically and unprcdictably in relation to the cameras, which 
can be a problem for the camera operators and the focus pullers. 
Second, it is much safer since the actor doesn't have to perform and 
try to drive at the same time. 

A simpler technology for towing shots is the wheel mount tow. 
This is a small two wheel trailer which supports only the front 
w heels of the car. As the picture car is still at ground level, there 
are few problems with perspective. This can be an advantage if, for 
example, the car has to stop and someone approaches the w indow'. 
This could all be done in one shot, where it would be difficult if the 
car is mounted on a full trailer. One safety consideration for front 
wheel tows: the tires are usually held onto the tow carnage with 
straps. If the actcM* tries to ‘"steer" too much, it is possible for these 
straps to come loose. If the actor does have to drive, there should 
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ddinilcly be a follow car for safety. A moloreycic officer in the lead 
is also a good idea for safety and in many jurisdictions is required. 
Camera positions for vehicle to \ ehicle usually repeat the standard 
positions for hood mounts. A crane may also be mounted on the 
camera car which can be used for very dynamic moves such as 
starting with the camera shooting through the windshield, then 
pulling back and up to show the whole car traveling alongside. 
Although these may be ride-along cranes, a remote head is much 
safer. Hxireme caution is always called for in traveling shots: camera 
car accidents are the number one cause of deaths in the motion pic- 
ture industry. 



AERIAL SHOTS 

Aerial shots were also attempted very early in film history. As 
soon as helicopters were available after the Korean war, they were 
pressed into service for aerial shots. Vibration has always been a 
problem w ith aerial shots as with the pre.ssure of the w indstream. 
Both make it difficult to get a good stable shot and control the 
camera acceptably. The Tyler mounts for helicopters isolate the 
camera from vibration and steady it so it can be operated smoothly. 

Today, most aerial shots are accomplished with "hot head" type 
mounts, with the camera mounted to the exterior of' the aircraft 
and the operator inside using remote controls but in tight budget or 
impromptu situations it is still sometimes necessary for the camera 
operator to lean outside and balance on the pontoon hopefully 
with the proper safety rig. In such cases, doiTt forget to secure the 
camera as well as any fillers, matte box or other items that might 
come loose in the slipstream. You may want to tape your shin 
sleeves and pants legs as well; their flapping in the extreme wind 
conditions can gel in the way of smooth operation. 

There are many candidates for the best helicopter shot of all lime, 
but a leading contender is the opening shot of Working Girl w hich 
starts w ith a tight CTJ of the face of the Statue of Liberty, then in 
a sweeping move circles around the head, peels off to a wide shot 
of New York Harbor, then gracefully moves in to a light shot of the 
Staten Island ferry, then in a hidden cut goes inside the ferry to find 
the main character. It is a virtuoso piece of camera operation and 
helicopter Hying and one can only wonder how many takes were 
necessary to come around and catch the feriy in exactly the right 
spot to complete the move. 






4.29. (left) A towed vehicle shot set 
up for Three Kings (Warner Bros., 
1999 ). 

4.30. (top) A Chapman Lenny Arm 
Plus has a reach of up to 34'. (^Photo 
courtesy of Chapman/Leonard 
Studio Equipment, Inc.) 

4.31. (middle) The Cable Cam in 
use on the film Gone In 60 Seconds 
(Touchstone Pictures, 2000). 

4.32. (bottom) The Chapman Stinger 
arm, one of the only rigs that can 
boom up and down without an 
arc. (Photo courtesy of Chapman/ 
Leonard Studio Equipment, Inc.) 
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4.33. (top) A mini-helicopter by 
Flying Cam. (Photo courtesy of Flying 
Cam, Inc.) 

4.34. A low mode prism. (Photo cour- 
tesy of Century Precision Optics). 



MINI-HELICOPTERS 

A recent development in aerial shots is the ii.se of remotely con- 
trolled mini-helicopters which arc adapted with camera mounts 
(Figure 4.33). Generally only very lightw^eight cameras .such as a 
modified Arri lie or motorized Eyemo can be flown on these heli- 
copters. Smaller video cameras can also be used. New’ rigs give the 
camera as much mobility as might be found on a full aerial mount 
— including 360° roll. 

CABLE-CAM 

Invented by Garrett Brown, who also conceived the Steadicam. the 
Cable-Cam (Figure 4.31 ) can perform some truly amazing shots in 
places that a helicopter might not be usable, such as over a stadium 
crowd. The Cablc-(l’am can carry an operator or use a remote head. 
The unit comes with its own crew and generally requires at least a 
day of setup. 

OTHER TYPES OF CAMERA MOUNTS 

RICKSHAW, WHEELCHAIR & GARFIELD 

Camera mounts can be put on anything that moves as we see in 
some of these photographs. The poor man's dolly, often used by film 
students, is a wheelchair. With its large radius wheels and the oper- 
ator hand-holding, it can provide some remarkable smooth dolly 
shots. The (iarfield is a mount which goes on a w heelchair to allovv 
for mounting of a Steadicam. 

STEADICAM 

The Steadicam revolutionized camera movement. It can smoothly 
move the camera in places w here a dolly would be impractical or dif- 
ficult such as stairs, rough ground, slopes and sand. A skilled opera- 
tor can pull off amazing shots that can almost be an additional char- 
acter in the scene. In standard mode, the film or video camera is 
mounted on top of the central post and the operators video monitor 
and batteries ride on the sled at the bottom of the rig. The only limita- 
tion is that since the post extends down from the camera, that is the 
lower limit of travel for the camera. To go any lower than this, the 
entire rig must be sw itched to low-mode. 

LOW MODE PRISM 

(jetting the camera low to the ground can sometimes be difficult. 
Even if the camera is taken ofTthe dolly or tripod, it is still mounted 
on the geared or fluid head. This means that the lens is still at least 
a foot or more ofTthe ground. The head still has to be mounted on 
something; generally the lowest thing available is a high-hat. 

To get even low^er, a prism may be necessary. This is a prism that 
fits in front of the lens and optically lowers the lens so that the shot 
appears to be flat on the ground (Figure 4.34). Great care must be 
taken to keep lens Hare olT the prism and to keep the optical surface 
absolutely clean. The only way to get lower is to dig a hole or build 
one in the set as was done on Citizen Kane. The set was constructed 
on risers so that it is off the floor. Sections of the set floor can then 
be removed to get a below' the floor camera position. Building por- 
tions or all of the set on risers is not as difficult or as expensive as 
one might imagine. 



CRASH CAMS 

For explosions, car w recks, train crashes and other dangerous stunts, 
cameras must sometimes be f)laced where there is great danger of 
them being destroyed (Figure 4.36). In this case, crash cams are 
used. These are usually Eyemos that have been fitted with ciwstal- 
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sync motors and mounts for Nikon or Canon lenses, which are a 
fraction of the cost of motion picture lenses. These rigs cost only a 
few thousand dollars and if something goes wrong, their loss is not 
catastrophic. Often, even it the camera is destroyed, the film may 
still he usable. 

SPLASH BOXES 

In cases where the camera doesn't have to be actually submerged 
but will be ven near the water or even slightly under the surface, 
a splash box can be used. These combine a clear optical port with 
a waterproof box or plastic bag which protects the camera without 
encasing it in a full underwater casing which can be clumsy and 
time consuming to use. 

UNDERWATER HOUSINGS 

For actual underwater work, a fully waterproof housing is necessary. 
These are specially constructed rigs which have exterior controls for 
the on off switch and focus. Underwater housings are also available 
for light meters. 

MOTION CONTROL 

(The following is courtesy of Mark Roberts Motion Control.) 

What is motion controf.^ Some filming special effects techniques 
need highly accurate control of the motion of the film camera, so 
that the same mo\e can be repeated many times, with each camera 
pass being identical to previous passes (Figure 4.38). 

Where the movement of the camera is controlled by hand, it is 
virtually impossible to get an exact duplication ol a pre\ ions pass. 
Traditionally, this problem has been solved by holding the camera 
in a fixed position (knovMi as “locking ot1 the camera), and then 
layering the resultant takes to produce the composite iniage. But to 
look really natural, and to produce some stunning visual effects, the 
camera can be made to move during the pass. 

This requires what is essentially a “robot" that controls every 
aspect of the camera thrcuighout each take, and completely controls 
the motion of the camera in space. .As the term “robot" sounds a 
little forbidding and not very creative, these highly technical pieces 
ofmaeliincry have come to be called “motion control rigs." Because 
these rigs are controlled by computer, the exact position of the 
camera m 31) space is always known, no matter how rapidly the 
camera is being mov ed. 






4.35. (left) Imax cameras rigged for 
a helicopter shot. (Photo courtesy of 
Mark Weingartner.) 

4.36. (top) A crash cam and armored 
box; in this case an Eyemo is used. 
(Photo courtesy of Keslow Camera.) 

4.37. (middle) A multi-axis remote 
control head. (Photo courtesy of 
Chapman/Leonard Studio Equip- 
ment, Inc.) 

4.38. The MILO motion control rig. 
(Photo courtesy of Mark Roberts 
Motion Control.) 
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4.39. (right) A suicide rig built and 
operated by Mark Weingartner. Kids, 
don't try this at home. (Photo cour- 
tesy of Mark Weingartner.) 




The best motion control rigs are "frame accurate.” This means that 
on multiple passes, at any given film frame on a camera pass, the 
camera will be in an identical position to that of previous passes, 
regardless of the physical speed of movement of the camera. This 
means that matching up passes in the post-production phase to pro- 
duce the composite image becomes very fast and painless, and con- 
sequently cheaper. 

Aside from the obvious benefits of multiple camera passes, this 
also provides a major advantage when combining live action with 
computer generated images (CGI) for the following reasons. In 
order to have digitally created images appear to interact photo-rcal- 
istically with the real world, they have to meet three basic criteria. 
Firstly, the digital image has to be in perspective with the back- 
ground. Secondly, the digital image has to have the same lighting 
and color balance as the background. Thirdly, the digital image has 
its own three-dimensional shape which always has to be oriented to 
the viewpoint provided by the film camera. 

A motion control rig also has other major benefits when filming. 
For e.xample, the director always knows e.xactly what the camera 
is going to do once the move has been set up, so he can devote all 
of his attention to the action and not the camera. It has also been 
remarked that because a camera move can be set up so simply and 
rapidly, it can even make single-pass live action shooting easier. 

And with the latest pre-visualisation software, the director can 
even plan the camera move or moves beforehand, and know that the 
rig wall be able to physically perform the move before he even gets 
into a studio. So, what then is motion control? It is an essential pro- 
duction tool in the toolbox of filming techniques, which allows that 
extra depth of reality in many special effects shots. (© Mark Roberts 
Motion Control Ltd.) 
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cinematic continuity 




5.1 {previous page) A continuity 
sequence from High Noon. As dis- 
cussed later in this chapter, when 
the geography is very clear and 
well established, it is possible to 
be a bit looser about some of the 
rules of continuity and in fact the 
editor does so a few times in this 
scene. 



SHOOTING FOR EDITING 

Filming is ultimately shooting for editorial. The primary purpose 
of the shoot is not merely to get some “great shots”: in the end it 
must serve the purpose of the film by giving the editor and the direc- 
tor what they need to actually piece together completed scenes and 
sequences which add up to a finished product that makes sense and 
accomplishes its purpose. There are four primary categories ol con- 
tinuity. 

CONTINUITY OF CONTENT 

Continuity of content applies to anything visible in the scene: ward- 
robe, hairstyle, props, the actors, cars in the background, the time set 
on the clock. As discussed in the chapter on Set Operaiion.s. it is the 
script supervisor in conjunction with the various department heads 
who must ensure that all of these items match from shot to shot. 

These kinds of problems extend from the very obvious: she was 
wearing a red hat in the master, now it is a green hat in the close-up, 
to the very subtle — he was smoking a cigar that was almost fin- 
ished when he entered and now he has a cigar that is just started. 
While the script supervisor, on-set wardrobe and prop master arc the 
first line of defense in these matters it is still up to the director and 
camera person to always be watchful for problems. 

As with almost anything in film there is a certain amount of cheat- 
ing that is possible; the audience can be very accepting of minor 
glitches. Absolutely perfect continuity is never possible and there is 
a large gray area. It is sometimes said that, with creative cheating, 
you can get away with anything but errors in wardrobe continuity. 

CONTINUITY OF MOVEMENT 

Anything that is moving in a shot must have a movement in the next 
shot which is a seamless continuation of what was begun. Whether 
it be opening a door, picking up a book or parking a car. the move- 
ment must have no "gaps" from one shot to the next. This is where 
it is so critical to be aware of how the shots might be cut together 
later. 

To play it safe in shooting any type of movement and be sure that 
the editor is not constricted in choices, it is important to overlap all 
movement. Even if the script calls for the scene to cut away before 
she fully opens the door, for example, it is best to go ahead and let 
the camera roll for a few seconds until the action is complete. Never 
start a shot exactly at the beginning of a movement — back up a bit 
a roll into it. then let it run out at the end. 

One prime example of this is the “rock in.” Say you shot a master 
of a character walking up to the bank teller. Fie is there and already 
has his checkbook out and is talking to the teller in the master. You 
then set up for a close-up of the character ovcr-the-shoulder of the 
bank teller. You may know for certain that the edit will pick up with 
the character already in place, but the safe way to do it is to have 
the character do the final step or two of walking up as shot in the 
close-up OTS position. 

There are times, however, when focus or position is critical. It is 
difficult to guarantee that the actor will hit the mark with the preci- 
sion necessary to get the shot in locus. In this case a rock in is 
the way to go. The technique is simple: instead of actually taking 
a full step back, the actor keeps one foot firmly planted and steps 
back with the other, then when action is called he can hit his mark 
again with great precision. The most important aspect of continuity 
of movement is to screen direction, which is discussed in more 
detail later in this chapter. 
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CONTINUITY OF POSITION 

Continuity of position is most often problematic with props. Props 
that are used in the scene are going to be moved in almost every 
take. Everyone must watch that they start and end in the same place, 
otherw ise it wdll be an editor’s nightmare. This is often the dividing 
line between a thoroughly professional performer and a beginner: it 
is up to the actor to use the props and place them exactly the same 
in every take. If, for some reason, there is a mismatch in placement 
of a prop betw een the master and a element of coverage, it is up to 
the director to either reshoot one or the other or to do some sort of 
repair coverage that will allow the editor to solve the problem. 

This can be done in a variety of ways. One simple example: if the 
actor put the glass dow n on the left side of the table in the master, 
but it is one the right side in the medium, one solution is to do a shot 
where the actor slides it across the table. This solves the problem, 
but there is one drawback: the editor has to use that shot. This may 
end up creating more problems than it solves. 




5.2. Occasionally continuity of time 
can be reinforced by cutting to the 
clock, but this cannot be the pri- 
mary means of keeping the audience 
aware of ''when" they are. 



CONTINUITY OF TIME 

This does not refer to the problem of resetting the clock so that it 
always reads the same time (that is prop continuity and comes under 
continuity of content — see Figure 5.2), rather it has to do with the 
flow of time within a scene. For example, if Dave North is walking 
away from Sam South in the wide shot, then you cut to a close-up of 
Sam South, by the time you cut back to Dave North, his action must 
be logical timewise. That is, if the close-up of Sam South was for 
three seconds, when cutting back to the wide shot, Dave North caivt 
have walked fifty feet away. Clearly he can't have walked that far 
in three seconds and the effect will be jarring. This applies mostly 
within a scene which is being played out realistically. There are 
many exceptions, as discussed bekw in the section on manipulation 
of time. 

Internally within the scene, certain conventions help maintain 
pacing and flow, particularly in cases w^here a character moves 
within a scene. The action or background at the beginning of the 
move may be important as they may be important at the end of the 
scene (indeed, they must be, otherwise why are they being shot?) 
The middle part of the move, however, is often not important infor- 
mation. If the character has to cross a wide room or walk up a flight 
of stairs, it may be helpful to skip over some of that move. 

To Just skip it would be, of course, a jump cut and a serious error 
in continuity but there are several work-arounds. The simplest is to 
let the character exit frame then enter frame in the next shot. This 
is a simple form of an elliptical cut (see below ) and a good deal of 
movement time can be left out without disturbing smooth continu- 
ity. This is a culturally conditioned film convention that audiences 
worldwide have come to accept. To preserve movement continuity 
and screen direction, if the actor exits the left side of frame she must 
enter the next frame on the right side. 

In his book The Technitiiie of Film and Video Editing, Ken Dan- 
cyger points out another device used by Kurosawa in Seven Samu- 
rai and by Kubrick in Paths ofGloty and, of course, in many other 
films: a tight close-up of the character that tracks or pans as the char- 
acter moves. As long as the direction, action and speed match that of 
the w ide shot, the movement of the character can cither be longer or 
shorter than the real time move would take. If the character changes 
direction in the shot, then that change of direction must be preserved 
when cutting back to a wider shot. 
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5.3. (above) The movement of the car establishes the line. 
The woman at top will see the car moving to her left (5.4, 
above right); the woman at the bottom will see the car 
moving to her right (5.5, right). 




5.6. (below) If both of the women are viewing the car 
from the same side of its movement of direction, then 
they will both see it moving in the same direction, as in 

5.7. (below right). This is the basic principle of "the Line" 
and screen direction. 
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THE PRIME DIRECTIVE 

Most of these techniques and rules are based on one principle — to 
not create confusion in the mind of the audience and thus distract 
them from the story or annoy and frustrate them. Let's take a funda- 
mental example (Figures 5.3 through 5.7). Two women are standing 
on opposite sides of the street. Woman ‘‘A" secs the car going right. 
Woman ‘'B*' sees the car going left. If we move them to the same 
side of the street, they will both see the car going in the same 
direction in relation to their own sense of orientation (left/right). 
Thus their perception of the car will be the same. The movement of 
the car establishes direction, but there is another aspect: where the 
women are viewing the movement from is also important. In combi- 
nation, these two establish the spatial orientation of the scene. 

THE LINE 

Anybody standing on the same side of that line will see things from 
the same orientaUon. ‘‘A" will always be on the left and “B" will 
always be on the right. Anybody standing on the other side of the 
line will see the opposite: “B” on the left and “A" on the right. It 
doesn't matter where on the other side, the result is the same. 

This is what we call screen direction. Let's take this simple two 
shot (figures 5.S through 5.11). From our first camera position 
(Figure 5.^)), the woman Lucy is on the left and the man Ralph is 
on the right. Then, in Figure 5.10, the camera position is .shifted to 
the other side of the line. In Figure 5.11, the audience w ill see, for 
no reason they can understand. Ralph is on the left side facing right 
and Lucy is on the right side facing left. It will confuse the audience, 
they won't be able to readily understand and assimilate the informa- 
tion. While their brains try to sort it out, their attention will be draw n 
away from the story. Not only will they be distracted from what the 
characters are saying and doing, if it happens often enough, it will 
annoy and frustrate them. What is it that delineates where we can 
pul the camera to maintain continuity and where we can't? 




5.8. (above, far left) Two people relat- 
ing to each other in some way cre- 
ates a "line" — indicated here by the 
dashed line. With the camera on 
one side of them (shown here at the 
bottom of the picture, the woman 
will be on the left and the man will 
be on the right, as in 5.9 (above, 
middle). 

5.10. If the camera is shifted to the 
other side of the line (lower far left) 
their positions are reversed; the man 
is now on the left and the woman Is 
on the right, as shown In 5.1 1 ( lower 
left). These two shots could not be 
cut together without creating a jar- 
ring effect. 

5.12. (above, right) Where the camera 
can go without creating this jump 
in directional relationships Is defined 
by a 180" semi-circle on one or the 
other side of the line.The camera can 
go anywhere in that 180° arc and 
directional continuity is maintained. 
This semi-circle sweep will be used 
throughout this chapter as a symbol 
for camera positions that maintain 
continuity. It is a symbol only — the 
camera can go closer or farther away, 
higher or lower as long as it stays on 
the same side of the line. 
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5.1 3. (top) A look establishes line. 

5.14. (2nd from top) Directional 
movement establishes line. 

5.1 5. (3rd from top) A specific action 
establishes line. 

5.16. (above, bottom) Exiting frame 
establishes the line for next snot. 



THE ACTION LINE 

There is an imaginaw axis between these two characters. In our first 
example of the car, the movement direction of the car establishes 
what we call the line. In all of these diagrams, it is represented by 
the large dashed line. The line is refeiTed to by several terms; some 
people call it the action axis or the action line. If we stay on one 
side of it for all our shots — everything cuts together perfectly as in 
Figures 5.8 through 5.10. If wc cross over to the other side — the 
characters will jump to opposite sides of the screen. Safe locations 
for the camera are symbolized by the 1 80"^ half circle — Figure 5. 1 2. 
This semi-circle sweep will be used throughout this chapter to repre- 
sent the camera locations which will result in consistent directional 
continuity. It is a symbol only; in practice the camera can go nearer 
or farther, higher and lower in relation to the subjects. 

THESE ARE THE RULES — BUTWHY? 

The basic rules of "not crossing the line" are known to all working 
filmmakers, but many do not stop to consider the fundamental 
theory and perceptual issues that underlie this principle. It is impor- 
tant to understand it at a deeper level if you are to be able to solve 
the trickier issues that do not conveniently fall into one of the basic 
categories of this system. More importantly, it is only when wc 
understand the whole theoretical system that we can truly under- 
stand when it is pennissible to break the rules. 

First, we have to consider directionality. What do we mean by 
that? What is something that's not directional? Not much really. A 
featureless cylinder or a globe painted all the same color are non- 
directional. but just about eveiything else is. A sofa is directional; so 
is a car. A woman looking at a building is directional. More impor- 
tantly, her look is directional. 

Movement is also directional. Say we took that featureless globe 
and rolled down the sidewalk. Its line of movement is the line. If 
wc sec it from one side of the line, its going to our left and if we 
see it from the other side of the line it is going right. A man picking 
up a book is directional. The imaginary line exists between any two 
objects that have some sort of relationship. Even between a book 
and a telephone sitting on a table. 

WHAT ESTABLISHES THE LINE? 

Is the line always there? No, the line only exists once it has been cre- 
ated by something in the scene. As w e saw in the example of the two 
women and the car, your first camera set-up in the series of shots 
establishes the line but it works in conjunction with specific visual 
elements of the scene itself Several things can establish the line for 
a particular scene. They are: 

• A look 

• Movement 

• A specific action 

• Exiting frame 

• Physical geography (e.g., a courtroom). 

Examples are show n at left in Figures 5.13 through 5.16. Another 
way of thinking of it is called the IHO^ rule. Once the camera is 
placed on one side of the line, you can move around anywhere in 
that 180° space and the shots will cut together (Figure 5.12). 

SCREEN DIRECTION 

Screen direction serves two important purposes: it gives the audi- 
ence clues about the stoiy and it helps keep the audience from get- 
ting confused about w here someone is or what they are doing. 
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5.17. (left) The line established by 
clear and easily understood geogra- 
phy. The action line is practically visi- 
ble itself in this shot from High Noon. 
Interestingly, the filmmakers actually 
purposely violate the line a few times 
in this scene, but since the geogra- 
phy Is so strong these violations do 
not create a continuity problem. 



DIREcmONAL CONVENTIONS 

The classic example of this is in low budget cowboy movies of the 
fifties. In these films it was always well established that one direc- 
tion on screen was “towards town" and the opposite direction was 
“away from town" (Figures 5.18 and 5.19). Once we knew^ that we 
could tell if the good guys (white hats) or the bad guys (black 
hats) were heading toward town or away. Any deviation from this 
would have been very contusing. This type of cutting was first 
used by D.W. Cirinith. most notably in his epic Birth of a Nation 
(1915) where he u.sed cross-cutting (cutting from one advancing 
amiy going one way to the other advancing army going the other 
way ) to establish tension and drama. Typically as they get closer and 
the moment of conirontation nears, the cuts become quicker. 

Another convention applies to trains, planes and automobiles. It 
someone is leaving the east and going to the west the plane or vehi- 
cle should be traveling left in the frame and vice versa. This is 
derived from the fact that nearly all maps have north at the top. thus 
west is left and east is right. 



DELIBERATELY BREAKING THE RULES 

One of the aims of editing is to not confuse the audience. If a charac- 
ter is walking tow ards the left of the screen in one shot and without 
explanation in the next shot he is walking tow ard the right, the audi- 
ence will (even if only subconsciously) wonder why he changed. 

Their attention will be momentarily drawn away from the stoiy as 
they try to sort it out. 

This is the basic principle of all continuity in film shooting and edit- 
ing. For example: she was just wearing a red dress outside the res- 
taurant but once she stepped through the door she is w earing a blue 
dress. Is this a different day? A dream sequence? What happened? 

5.18. (far left) In this sequence from 
High Noon, leaving town Is clearly 
established as going left. It Is consis- 
tent throughout all the shots. 

5.1 9. (left) When the marshall decides 
he must stand and fight, we clearly 
see him turn the carriage around 
and head back the other way. When 
we next see the carriage moving 
toward the right, we know without 
any confusion that they are going 
back toward town. 
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5.20. (above) Early films, such as the 
Great Train Robbery, which treated 
cinema as a "filmed play" maintained 
a static frame and constant, unchang- 
ing left/right relationships as viewed 
by the audience. Since the camera 
never moves, it never changes the 
directional relationships oftheactors 
or the set. 



Ol* course a filmmaker can use this as a storytelling device. Perhaps 
most famously is the breakfast sequence in Citizen Kane. In three 
seamlessly cut together shots we see Charles Foster Kane and his 
wife at the same dining table in the same room. Nothing changes 
except their appearance and attitude toward each other. 

We only know that lime is progressing because they are wearing 
different clothes and makeup in each shot, dhrough this simple 
de\ ice the deterioration of their marriage is told with great effi- 
ciency. Most famously, in the payoff shot she is reading a new spa- 
per pul out by a rival publisher: vve know' the marriage is doomed. 
Similar devices can indicate we've gone into a fantasy sequence or 
llashback. They can be quite subtle (a small change in makeup or 
hair) or dramatic: the little match girl on the street is suddenly in a 
gorgeous ball gown. 

MAINTAINING SCREEN DIRECTION 

In the early days ol' cinema, dramatic films were concei\ed as 
recorded theater: everything was viewed as if it were happening on 
a proscenium stage. The audience sat in front and could clearly dis- 
cern the right and left sides of the stage. The camera merely look 
the place of the theater audience and never moved in relation to 
the .scene before it (Figure 5.20). Similarly, il'the front door of the 
house was on the right side, it never moved cither. The filmspace 
was purely the three-dimensional world on the stage projected on 
the 2-D proscenium frame, but this frame was sialic, definili\ely 
bounded and perceptually Hal. fhis underlines a key concept of con- 
tinuity and screen direction; as filmspace has become increasing 
complex, Iluid and fast paced, it has become more of a challenge to 
keep from completely confusing and frustrating the audience. 



5.21 (below) An example of a true 
reverse from Seven Samurai. The 
camera jumps cleanly and com- 
pletely to the other sicle of the line. 
(5.22, bottom). 

5.23. (below right) A very high shot, 
such as this one from The Lady From 
Shanghai, is another example of a 
neutral shot. From this frame you 
can cut to any angle and any camera 
position in the scene without creat- 
ing a continuity clash. 





EXCEPTIONS TO THE RULE 

There are several important exceptions to the rule of the line. 

• If we see things change position in the shot, then we under- 
stand that things ha\e changed position. If a car is moving 
right in the shot, and then we see it turn around so that it's 
going left, then there's no problem ( Figures 5. 1 S and 5. 1 ^)). 

• When the camera position moves c/nrin^ the shot. 

• If you cut away to something completely different, when you 
cut back, you can change the line. 

• In the case of something that is moving, you can cut to a neu- 
tral axis shot, then go back to either side of the line. 
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A neutral shot is one where the movement is either directly towards 
or away from the camera (Figures 5.2S and 5.29). In es.sence. the 
line itself has mo\ ed. Some people tend to think of the line as veiw 
rigid and static, that once the line is established it can never move 
the whole rest of the time you are shooting the scene, but actually it 
is fluid and can change throughout the scene, as we w ill see later. 
There is another e.xception, although it must be applied with cau- 
tion. Remember, the whole point of the rule is to not conluse the 
audience. That is it's only reason for being: it is not a carved in stone 
dictum that exists independently. That means that it we can cross the 
line without conlusing the audience, then we're still OK. 

Example — a courtroom. It's layout is vei*y clear and visually 
strong. At the front ol the room is the bench, a large identifiable 
obiect with the judge sitting on it. On one side is the jury, then lacing 
the judue are the counsel tables. Not only is it strong and identifi- 
able, il'^s very familiar. In a situation like this you have a great deal 
of leeway in'crossing the line w ithout creating confusion. Still, it is 
not something to be taken lightly. Another example would be two 
rock climbers" ascending a ciriT. You can jump to the other side and 
no one is going to not understand what happened there will be no 
problem. For an example see Figure 5. 1 7. 



REVERSE 

Another case of crossing the line is when you deliberately go to the 
other side for a reason. Say two people are seated on a sola and we 
do extensi\ e coverage of them Irom in front ol'the sofa, the most 
logical place to shoot from (Figures 5.21 and 5.22; also 5.24 through 
5.27). Clearly the line has been well established. But now there is 
another important action. A new character has to enter through the 
door and ha\ e a conversation w ith the tw o people on the sola. 

It always better to show a character entering the room rather than 
just having them enter frame w hen we don t know w here they came 



5.24. (top, left) In this scene of a 
couple sitting on a couch, the action 
line is clearly established. We can do 
any shots we want as long as we stay 
on the correct side of the line. 

5.25. (top, right) A new character 
enters and we would like to include 
him in a shot which shows all three. 
Doing so puts the camera definitely 
on the wrong side of the line — 5.26 
(lower left). 

5.27. (lower right) Even though it is 
technically an error, the shot works 
fine because It Is done boldly and the 
sofa helps the viewers orient them- 
selves. 



5.28. (below) Cutting to a neutral 
shot such as a car coming directly 
toward you can help transition from 
one side of the line to the other. 

5.29. The area which can be consid- 
ered a truly neutral angle Is usually 
quite small — represented here by 
the small semi-circle sweeps. 




/ 
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Original scene. 




True turnaround. 



<^33>i 




0 



Just spinning the 
actors puts the 
camera over the 
wrong shoulder. 




A corrrect cheat 
must get the 
camera over the 
proper shoulder. 



from. The simple solution would be to just turn the camera around 
and see him enter the door. There are a few problems with this. First 
of all, it doesn’t connect the new character to our two people. 

Second, we wouldn’t really know where the door is and that he is 
entering the same room. Since they have not seen the door before, 
for all the audience knows, we have gone to a completely new scene 
and this man is entering another room somewhere. Finally, we don’t 
have a chance to see their reaction to him coming in: for example, 
do they stand up quickly when he comes in, as if they are fright- 
ened by him? What we would really like to do is put the camera 
in the back of the room behind the sofa, so we .see them in the fore- 
ground and see him entering. This establishes everything: it’s the 
same room, the door was behind us all the lime, we see their reac- 
tion. and so on. But that would be crossing the line so we can't do 
it, right? 

Yes it is crossing the line, but yes. you can do it. It’s called a 
reverse or a reverse angle. But you can’t ju.st do it wdlly-nilly. You 
can’t do it on a close-up; that would be just crossing the line. The 
important thing is that we still see the two people in the foreground, 
but we see the new' character and the door in the background. There 
is motivation for being on the other side; there is an understandable 
reason. We may be in a new' orientation, but it is comprehensible. 

Another factor in a successful reverse is the boldness of it. Just 
crossing the line slightly would probably not work. It is when you 
definitively and unquestionably are on the other side of the line that 
a reverse is understandable. The audience does have to do some 
mental reorientation, but given the proper clues they can do so w ith- 
out disruption. 



5.30.Cheating a turnaround requires 
careful thougnt — it is not a matter 
of simply switching the actors. To 
make it work you have to move the 
camera over so that it ends up shoot- 
ing over the correct shoulder of the 
near subject. 



TURNAROUND 

Obviously you would never do the over-the-shouldcr on one actor, 
then move the camera to do the OTS on the other actor, then go back 
to the first for the close-up and so on. This would be very inelficienl 
and lime consuming. So naturally you do all the coverage on one 
side then move the camera and reset the lighting. This is called the 
turnaround. The group of OTSs and close-ups wdiich match the ones 
done on the first actor are called the answering shots. Every shot you 
do in the first set-up should have an answering shot. After window 



Where the carr>era should be 
lor the answering shot 



5.31 .Cheating the turnaround some- 
times includes cheating the back- 
ground or set dressing. Preplanning 
all the coverage for a scene can often 
help avoid this. 



0 Over-the-shoulder as 
orginally shot 

.1 

Set dressing 
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and door matching, the turnaround is the other major area where 
cheating is employed. In cases where some physical obstacle pre- 
cludes a good camera position for the turnaround, or perhaps the sun 
is at a bad angle or maybe it’s a complex lighting setup and there 
simply isn’t time to break it down and re-light for the answering 
shot. 

CHEATING THE TURNAROUND 

In any of these cases, it is possible to leave the camera and lights 
where they are and Just move the actors. This is a last ditch measure 
and is only used in cases where the background for one part ol the 
coverage is not usable or there is an emergency in terms of the sched- 
ule, if for example, the sun is going down. The theory is that once 
we are in tight shots on the coverage, we really don't see much of 
the background. 

It is not correct, how^ever, to Just have them switch places. In our 
sample scene, we are over the shoulder of Jennifer, looking at Dave. 
In the OTS of Dave, we are seeing over Jennifer’s right shoulder. 
If we did a real turnaround, we would be over Dave’s left shoulder. 
(Figure 5.30). In this illustration we see two cases: in #1 we rotate 
the" camera 180°. This is a real turnaround. In case #2 we Just spin 
the actors and leave the camera where it is. You can see the problem: 
the camera is over the wrong shoulder. 

In cheating a turnaround, you have to either move the camera a 
couple of feet or better. Just slide the foreground actor over so you 
arc over the correct shoulder. (Foilunately, moving the foreground 
actor seldom involves any substantial relighting.) The key to a suc- 
cessful cheat is that the background either be neutral or similar lor 
both actors as established in any previous wide shots. If there are 
recognizable objects in the background, it may be helpful to shift a 
bit. 



5.32 (above, far left). A walk and talk 
is not as simple as it seems. There are 
actually two action lines here. 

5.33. (above, middle) Their direction 
of walking is one, but the look 
between the two of them is the 
stronger of the two. It is easier to 
cross the line of their direction of 
travel without disturbing the conti- 
nuity (5.34) (above, right). 



PREPLANNING COVERAGE 

Which brings us to another key point which is easily overlooked: 
w henever you are setting up a master, take a moment to think about 
the coverage. Make sure that there is some way to position the 
camera for proper answering shots. Particularly if one character's 
coverage is more dramatic or more crucial to the story than the other, 
it is very easy to get yourself backed into a comer or up against 
an obstruction that" makes it difficult or impossible to position the 
camera for a proper answering shot (Figure 5.3 1 ). 

Remember that ideally, an answering shot should be the same focal 
length, focus distance and angle as the shot it is paired with. In a 
pinch, if you can't get quite far back enough (or close enough) you 
can cheat a bit with a different focal length to end up w ith the same 



5.35. The 20% rule and the 30” rule 
are pretty much the same thing. 
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5.36 and 5.37 (above) In this door 
shot from Touch of Evil, the character 
switches direction. 

5.38 and 5.39 (above right and far 
right) Maintaining the same direc- 
tion while going through a door is 
often desirable, but by no means 
required. 



5.40. (below) Covering curved walk. 

5.41 .(bottom) Some positions which 
seem to be on the wrong side of the 
line (A-1 and E) are OK because they 
are actually neutral angles which can 
pan into either screen direction. 



♦ 

♦ 




Dd 




image size, which is by far the most important parameter. The per- 
spective and depth officld may be slightly different, but. depending 
on the background, this may not be noticeable. The second possibil- 
ity is to cheat the actors oul a bit. This is especially workable if we 
haveivt seen too much of the background behind #1. For over-the- 
shoulders and close-ups, it is usually only necessary' to have them 
move a few feet. They will be in a slightly different position in the 
room, but normally this will not be noticeable. 

CUTTABILITY 

So that's the 1 80° rule and we can shoot anywhere in the 1 80° circle, 
right? Well, not quite. First let's define what makes shots ciiitahle, 
w hen we put a sequence together it is important that when one shot 
follow s another, it does so smoothly, not jarringly. 

E.xample — our two people are on the sofa. We arc doing a shot 
from the side that includes both of them and the arms of the sofa. 
Then we move in just a bit and gel a similar shot of the two of 
them but without the sofa arms. How would it look if we cut these 
two together? The effect w'ould be jamng. Suddenly the image size 
changes just slightly, as if the camera accidentally got kicked or 
maybe the film broke and some frames are missing, ll would look 
awful. For two shots to be cuttable, there needs to be a more substan- 
tial change. If instead of moving in just slightly, for e.xample. we 
moved in a lot so that the shot is just a close-up shot of one of the 
characters. Then the two shots would be cuttable. 

THE 20% RULE 

How do we know hoW' much we have to change to make two simi- 
lar shots cuttable? It's called the 20% rule. In general, a shot must 
change by at least 20‘^/o to be cuttable. That can be a 20% change 
in angle, in lens size or camera position, ll's a rough guideline, of 
course; no need to gel oul the calculator (Figure 5.35). 

A particular example of this is the 30° rule — it's not a different 
rule, just a specific application of the 20% rule (Figure 5.35). Let’s 
go back to our 180° circle. Without changing the lens, or moving 
closer or farther away, as long as we move 30° to the left or right 
along that circle, we’re OK. With lens changes, it is more subjective. 
Depending on other lactors in the shot, moving up or down one lens, 
say from a 50mm to a 35mm. may or may not be enough. Frequently, 
it is necessary to change two lens sizes: say from a 50mm to a 25mm. 
In the end it usually comes dow n to a judgment call. 

OTHER ISSUES IN CONTINUITY 

MOVING SHOTS 

Two types of shots predominate in moving shots: the dri\ ing shot 
and walk and talk. The same rules apply to both. At first glance we 
w ould think that the direction of the car or the w alk is the major 
axis, but in fact it is only a .secondary axis. The major axis for screen 
direction is between the two people as in Figures 5.32 through 5.34. 
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Since our atleiilion is on ihc principles in the foreground, the move- 
ment of the background becomes a minor issue as we don't notice 
that the direction flips back and forth. (Figures 5.43 and 5.44). When 
we are outside and the car itself is the principle object, this is no 
longer true, then screen direction ot the car matters. 

GOING THROUGH A DOOR 

There are t^ o schools of thought on door entrances and exits. Some 
will say that if a character goes through a door going to the right (in 
an exterior shot), they have to emerge on the other side also going 
right (in the interior shot). Others maintain that once someone goes 
tlfrough a door it is a ‘Miew deaf' and anything goes. Again it is a 
subjective call. If there is a veiy clear connection between the two, 
and the directionality is very strong, then it is a good idea to main- 
tain directional continuity betw een the tw o. If there is a great deal 
of difference betw een the interior and exterior and there is a greater 
chanee in angle, camera position, or lens size between the two, it is 
possible to go to the other side w hen the character emerges on the 
other side of the door, as in this example from Touch o/FaH (Figures 
5.36 and 5.37). 




5.42. Before you shoot a character 
turning a corner, you have to think 
about where the line will be. The 
positions indicated by the "X" here 
would inexplicably have the charac- 
ter walking toward the right instead 
of to the left. In cases of this general 
type, if you shoot a neutral angle you 
can technically go to another screen 
direction, but it still may not be a 
good Idea. As with all issues of con- 
tinuity and matching, judgment and 
experience are preferable to blindly 
adnering to cut and dried rules. 



5.43 and 5.44. Car shots are an exam- 
ple of camera positions which seem 
to violate continuity but are perfectly 
acceptable. The screen direction of 
the actors changes completely but 
since the car so clearly establishes 
where they are, there is no problem. 

5.45. (below right) Standard camera 
positions for car mounts. 

5.46. (below left) A neutral angle tail- 
away shot from Touch of Evil. 
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5.47. (above) When a character exits 
the frame, this establishes a direction 
which must be observed when the 
character re-enters. Think of it as if 
you were panning the camera. 

5.48 and 5.49. (right and far right) 
To be a truly neutral angle, the object 
or character must exit the top or 
bottom of the frame. 



5.50. (below left) A two shot with a 
prop between them. 

5.51 and 5.52. (below middle and 
right) Unless you cheat the prop In 
coverage it will tend to "pop" back 
and forth in the frame as you cut to 
each closeup. It Is better to remove 
it entirely or cheat it so that It stays 
relatively consistent. 





COVERING A CURVING WALK 

A shot where a character or group walks in curves can be tricky, but 
as long as you rernember the fundamentals, it can be easy to figure 
out as in Figures 5.40 and 5.41 . 

TURNING A CORNER 

Turning a corner is subject to the same rules as covering a curved 
walk. H the camera cuts when the character disappears around the 
comer of a building, when we pick him up on the other side, the 
screen direction should be maintained (Figure 5.42). 

ENTERING AND EXITING FRAME 

As we noted before, exiting frame establishes screen direction. Once 
a character exits either frame left or right, they should enter the next 
from the opposite side (Figure 5.47). You can think of it as an imagi- 
nary pan. As the character exits frame, you mentally pan with her — 
this positions you correctly for the next shot of entering frame. As 
with all continuity sequences if something else comes in between 
the exit and the entrance, anything goes. 

NEUTRAL AXIS TO EXIT FRAME 

II the moving vehicle or character exits on a completely neutral axis, 
then you are free to go anywhere you want on the next cut. For some- 
thing to exit on a tnily neutral axis, how^ever, it has to exit either 
above or below the frame (Figure 5.4S and 5.49). 

THREE SHOTS 

Screen direction is basically the same in three shots, but one thing 
to watch out for is overlapping the person in the center. If you break 
it up as a pair of two shots, the person in the center will appear in 
both shots and there will be unavoidable continuity problems. The 
center character will “p^)p” as you cut from shot to shot (Figures 
5.53 through 5.55). 
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KEEPTHE NOSE OUT 

For the same reason il is important to avoid getting a part of the fore- 
ground person in the shot when doing a clean single over the shoul- 
der of the second character. When two characters are fairly close 
to each other in the master, it is often difficult to completely frame 
the second person out, especially if they move around a lot. Often 
their nose, or a hand or some small piece of them w ill creep into the 
single. 

This is not only compositionally annoying but will cause continu- 
ity problems. Il w ill often be necessary to shift the off screen charac- 
ter back a bit so they don't creep in. You don't want to do it so much 
that you “'miss" his presence in the coverage. II there is a large shill, 
be sure to set a new' eyeline for the on-screen character so that their 
head doesn't shift too much from the master. It may be necessary for 
the actor to look at a mark rather than at the other actor, which is 
something to avoid as it does make it difficult for the performer. 



5.53. (above left) A three shot with a 
dominant character in the middle. 

5.54 and 5.55. (above middle and 
right) If coverage is not clean singles, 
then you neeclto be sure that hand 
and head continuity match for the 
character that appears on both sides 
of the coverage. In this example we 
see that he Is gesturing with differ- 
ent hands. This will drive your editor 
crazy. 



PROP CONTINUITY IN COVERAGE 

The principle of overlapping applies to foreground props as well as 
three shots. In this example (Figures 5.50 through 5.52), there is 
a candlestick on the table between them. If it is left in its position 
from the master, it will seem to jump back and forth as you cut from 
medium shot on one actor to medium on the other. Your choices 
are to cheat it out of the mediums altogether (the safest) or cheating 
it back and forth for each medium — riskier, but it may make the 
mediums a better match to the master. 



THREE SHOTS WITH DOMINANT CHARACTER 

Three shots where one character is separate or dominates in some 
way call for a slightly different treatment (Figures 5.56 and 5.57). If 
we open with 5.56 as the master, coverage is then dictated by wdiat 
we can think of as two screen direction lines — a major and a minor. 
The major axis (between the bartender and the man) applies to the 
whole scene, as in Figure 5.57. The minor axis applies to over-the- 
shoulders between the bartender and the woman. 







5.56. and 5.57. (far left and left) If 
group shots have no other dominant 
direction such as the bar in these 
shots, coverage can be pretty much 
anywhere, however it Is often better 
to pick one side or the other and 
stIcK to it. In this example the bar 
establishes a major action line (heavy 
dashed line) and the physical rela- 
tionship between the two women 
establishes a minor action line. 
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5.58 (top left) This master from Ronin 
establishes the main group and their 
places around the table. 

5.59. (top middle) The next cut 
reveals the person separate from the 
group in a way which shows her rela- 
tionship to them — it orients us to 
the overall arrangement. 

5.60. (top right) This cut to a three 
shot maintains the screen direction 
established in the master (5.57). This 
is a good example of how seeing 
a piece of the table helps keep us 
grounded in the scene. If it wasn't 
there we would definitely miss it. 

5.61 .(above left) This over-the-shoul- 
der of the girl is on the opposite side 
of the line from 5.60; it Is outside the 
group. However, since the previous 
sequence of shots has clearly estab- 
lished all the relationships there is no 
problem. 

5.62. (above middle) This single on 
the man in the suit also benefits 
from seeing a piece of the table. If 
it was necessary to move the table 
to get the shot, the set dressers will 
often have something smaller that 
can stand in for it. 

5.63. (above right) This shot Is from 
the POV of the man In the suit but 
we don't see any of him in the fore- 
ground. In this case we are said to be 
Inside" him — not inside his body, 
but inside his field of vision. 



EYE SWEEPS 

When an olT-screen character walks behind the camera, the on- 
screen character may follow with her eyes. Many inexperience direc- 
tors are reluctant to do this as they think it won't work. It's perfectly 
OK as long as the eye sweep is slightly above or below the lens. 
As always, it is impoHant that the actor not look directly into the 
lens, even for just a moment. The most important thing about eye 
sweeps is that they match the direction and speed of the crossing 
character. This means that the on-screen actor will move their head 
in the opposite direction of the movement of the crossing, since we 
are essentially crossing the line in a reverse. If you arc shooting the 
eye sweep first, it may be desirable to shoot a few different speeds 
as when the crossing is shot later, the speed may not match. 

GROUP SHOTS 

Scenes with more than three characters generally require a good 
deal of coverage. If there is a dominant direction to the arrangement 
of the group, that will most likely dictate a screen direction line 
based on where you shoot the master from. In practice it may be pos- 
sible to shoot from almost anywhere as long as you get the proper 
answering shots and coverage, however, it may be better to pick an 
arbitrary line and stick to it this will reduce confusion in the audi- 
ence's perceptions. If there is a dominant character standing apart 
from the group, this w ill often establish the line. These frames from 
a group scene in Ronin illustrates some of these principles. (Figures 
5.5S through 5.63) Notice in particular the slight difference between 
5.5^) and 5.63. Both are shots down the middle of the axis; 5.63. how - 
ever is an over-the-shoulder past the man in the suit while 5.59 does 
not include him. It is more ol his POV. In this case we are said to be 
"inside" the character, that is. we are near him and his POV but no 
part of him is included in the shot. 



CHASE SCENES 

Chase scenes can be problematic for screen direction. As a general 
rule of thumb you want to maintain an overall direction within the 
scene but there is considerable room for variation. When the chase 
itself changes direction, your screen direction may change as well. 
For car chases especially, some directors prefer to mix it up more, 
w ith opposing shots of the same car from different directions and 
angles cut together dramatically to slightly disorient the audience 
and emphasize the kinetic nature of the chase. This is in keeping 
w ith Eisenstein's theory of the "collision" of shots. 
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CONVERGING ACTION 

Converging action or parallel eulling was first made famous by D.W. 
Griffith in Birth of a Nation (although he had used it before in 
smaller films). The idea is that as two opposing forces are moving 
toward each other, the visual tension and pacing should intensify. 
Naturally, they must be moving in opposite directions. 

CUTAWAY EYELINE CONTINUITY 

Since cutaways are not part of the main scene but are physically 
related to it, directional continuity must be maintained between the 
location of the scene and the cutaway element. This is especially 
important for cutaways that involve a look from the additional char- 
acter, which they often do (Figures 5.64 and 5.65). Since you are 
moving away from the main scene and it is usually for a quick 
pick-up shot,"often you will be up against limitations of the set. your 
lighting or other problems which will make it necessary for you to 
cheat the additional character a bit. In this case, it is important to be 
careful about the eyelines. Since often it is the look that is important, 
eyeline direction is critical. 

LOOK ESTABLISHES NEW LINE 

In a related issue, let's focus on the couple at the table. In our scene 
of a couple in a restaurant, the conversation betw een the couple has 
it's own line. When she turns to look at the gangster, that establishes 
a new line which must be respected in all shots which involve the 
couple at the table and the gangster (Figures 5.67 through 5.69). It 
does not replace the line established by the couple's conversation, 
w hich must .still be used for any coverage at their table. 

EYELINES IN OVER-THE-5HOULDER COVERAGE 
W1ien shooting over-the-shoulder coverage, the camera height will 
generally be at" eye level for the characters. If the two performers are 
of unequal height, some modification is usually necessary. In this 
case, the camera height will approximately match that of the charac- 
ter over w hose shoulder you are shooting. 



5.64. (above left) This master estab- 
lishes the background group and 
that the man with the mustache is 
looking to the left of camera. 

5.65. (above) In the cutaway to the 
background group, the directional 
relationships are maintained and 
most importantly the man with the 
mustache is still looking to camera 
left — there can be no question but 
that he is looking toward the fore- 
ground group. 



5.66. (below) For a standing figure 
in a scene with a seated character, 
there are several choices — a straight 
over-the-shoulder from the standing 
character might be too extreme. 

5.67. (bottom left) Two people at 
a table establishes a strong action 
line. 

5.68. (bottom middle) If one of them 
looks off-screen to something else, 
this establishes a new line beween 
the two, as in 5.69 (bottom right). 
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5.70, As the action moves, so does 
the line.The camera position marked 
with an "X" would reverse the two 
characters. In rapid action scenes, 
however,this type of continuity break 
is not unusual; some directors do it 
deliberately to increase the sense of 
frantic confusion. 



5.71 . (below) The opening frame of a 
very long slow deliberate zoom out 
from Barry Lyndon. 

5.72. (bottom) The last frame from 
that same zoom. Kubrick uses this 
type of slow disclosure thematically 
throughout the film, always ending 
in a perfectly balanced formal com- 
position, often based on a painting 
of the period. The slow zoom out 
works on many levels, both visually 
and storywise. 




EYELINES FOR A SEATED CHARAaER 

The same principle applies when one or more of the characters is 
seated or on the floor, but with an important exception. Since shoot- 
ing over the shoulder of the standing character might be an extreme 
angle, it also works to keep the camera at the eye-level of the seated 
performer which makes it sort of a “past the hips shot." 

In situations like this, for the clean singles, when there is a differ- 
ence in height or level of the characters in coverage, the eyclines 
may also need some adjustment. This does not apply to over-the- 
shouldcrs, as we can see the off-screen performer’s head and thus 
we know the actual eye-level. In this case the eycline of the seated 
characters should be slightly above the lens and the eyeline of the 
standing character should be slightly below the lens ("Figure 5.66). 
Be careful not to overdo this. As with all eyelines and cheats, the 
final Judgment should be made while looking through the lens. How 
it looks and how it will work in editing always tnimps a rote rule. 

OTS AND INSERTS 

Inserts generally are not critical in terms of screen direction except 
in a general way. One instance where they are important is reading 
inserts. This type of insert is quite common as the master scene or 
even an over the shoulder is usually not tight enough to allow the 
audienee to actually read what the character is looking at. In these 
cases, it is important to conform to the eyeline and screen direction 
of the character reading the material, even if they are not holding it 
in their hand. 

MOVING AtrriON 

Onee you thoroughly understand the underlying principles and the 
cognitive reasons for the these rules, it is easier to see when there are 
exceptions and flexibility. It is important to remember that “the line" 
is not some physical thing that has an independent existenee on the 
set. The line is only in relation to where you have first established 
the scene by the camera placement of the first shot that appears on 
screen ( Figure 5.70). Also, the line moves, as we saw in the example 
of the couple and the gangster in the restaurant. Most importantly, in 
a scene with moving action, such as a fight scene, the line will be 
shifting constantly. 

In highly frenetic fight scenes photographed with lots of angles 
and cuts to be edited in a rapid fire sequence, the director and editor 
might want to ignore the line altogether to add a .sen.se of action 
and disorientation to the seene. In general, however, it is good to 
observ e screen direction rules — especially if the two people fight- 
ing are not physically distinct in look or wardrobe. Otherwise the 
audience might end up rooting for the wrong guy. 

INTRODUCTIONS 

When you are bringing the viewer into a scene, you can think of 
it much the same as bringing a stranger into a party. Some of the 
concepts have been mentioned before, but now' let’s consider them 
in the context of narrative continuity. There are four basic introduc- 
tions that need to be made: Place, Time, Geography and the Main 
Characters. 

Many aspects of introductions and transitions are functions of the 
script, but they must be actualized by the director and the cinematog- 
rapher on the set. Some are improvised at the time of shooting as 
they may be based on some prop or aspect of the set or location that 
has not been apparent before, such as a perfect full moon just above 
the scene. 
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THE PLACE 

We need lo lei the audience know where they are. Establishing shots 
and variations are discussed in the chapter on Filmspace. There is an 
important exception lo this called slow disclosure. In this technique, 
instead of opening with a wide shot, the scene begins with a tight 
shot of a character or another scene element. Only as the scene pro- 
gresses does the camera pull back lo reveal where we are and wliat 
is going on. This is a variation of the basic reveal where the camera 
stalls on something that either moves or the camera moves past it to 
show some other scene clement. 

Not only a master formalist but also a great visualist, Stanley 
Kubrick uses slow^ disclosure masterfully in Bany Lyndon (Figures 
5.71 and 5.72). Throughout the film, one of the key formal devices 
is the veiy long, veiy slow zoom back. I4e starts with a telling detail 
of the scene and then very deliberately pulls back to reveal more 
and more. As with so many other aspects of the film (its perfectly 
composed fixed frames based on paintings of the period, the empha- 
sis on formal geometry and the slow pacing of action and editing) 
this slow pull back underlines the rigid formalism of society and 
culture at that time as well as the fatalistic inevitability of Lyndon's 
decline. 

THE TIME 

Beyond where we are, the viewer must know when we arc. Inter- 
nally w ithin the scene, this is either a function of a transition shot 
or other types of temporal clues. In these two frames from Ronin 
(Figures 5.73 and 5.74) the director needed to find a way to establish 
that fifteen or twenty minutes had passed. This can be much more 
difficult that conveying that days have past or that it was summer 
and now' it's winter — w hich can be accomplished by a simple exte- 
rior shot of the green trees which dissolves to a shot of the same 
tree barren of leaves and a layer of new fallen snow on the ground. 
1 lere he has done something very subtle. In the first shot we see the 
bellboys starting to put decorations on a tree in the hotel lobby. In 
the second shot, as the camera pans to follow the character's exit, 
we sec that the decorations have been completed. For the vast major- 
ity of the audience, this is no doubt completely subconscious, but it 
docs help to convey the pas.sage of time. 

THE GEOGRAPHY 

This was discussed previously, but it deserves mention here as there 
are several aspects to establishing the geography which relate to 
actual shooting on the set. Establishing the place usually just serves 
the purpose of show ing us w here the scene w ill take place. This is 
just called the establishing shot. Establishing the geography is a bit 
different than just letting the viewer know where the action takes 
place. Where an establishing shot is generally an exterior view' of 
the building, establishing the geography relates lo the scene ilsell', 
particularly, but not exclusively, the interiors. It is not enough that 
the audience knows the general location of the scene, it is also 
important that they have a general comprehension of the layout of 
the place — the overall geography. This prevents confusion as char- 
acters move around or as the camera cuts to other viewpoints or 
other action w ithin the scene. 

THE MAIN CHARACTERS 

Introducing the characters is of course mostly a function of the 
script and the actors but a general principle is to introduce key char- 
acters in some way that visually underlines some aspect of their 
importance, their nature and their story function. Also, making this 



5.73. Devices to convey a short pas- 
sage of time are often more difficult 
than demonstrating a long passage 
of time between cuts. In Honin, the 
director uses the fact that the Christ- 
mas tree is being decorated in one 
shot (below). 

5.74. (bottom) In the next shot, the 
tree is fully decorated. Very subtle 
but the audience will subconsciously 
register that some short amount of 
time has passed bewteen the two 
shots. 





cinematic continuity 
97 



5.75. A dramatic and suspenseful 
introduction of the main antagonist 
in High Noon. The director delays 
showing his face until the most dra- 
matic story moment. 




introduction visually interesting helps the audience remember the 
character: a form of visual punctuation. 

For the entire first half of //igh Noon, we have been waiting for 
the arrival of the bad guy on the noon train. He has been discussed, 
feared, even run away from. Finally we meet him (Figure 5.75). 
Zinnemann handles his introduction cleverly. As he first gets off the 
train, we do not see his face. Then for an entire sequence of shots, 
we see him being greeted, strapping on his guns — still we do not 
.see his face. Finally, his former lover is getting onto the train: she 
is leaving town only because he has come back. She turns to look at 
him and it is only then that we first .see his face as his eyes lock w ith 
hers. It is a dramatic and distinctive way to introduce him. 



OTHER EDITORIAL ISSUES IN SHOOTING 

EDITORIAL FODDER 

In the course of shooting the scene, it is impoilanl to not be so 
focused on the essential action and storytelling that there is no 
thought of the small shots that will help the editor put the scene 
together in a way that is seamless, logical and also suits the tone, 
pacing and mood of the sequence. These include cutaways, inserts, 
and little character type shots that may not be directly related to the 
scene but contribute to the overall ambiance. Some directors keep 
a running list of '‘things to get," but the safer strategy is to let the 
script superv isor keep this list. 

JUMP CUTS 

Disruptions of continuity can result in a jump cut. Although clearly 
an error in methodology. Jump cuts can be used as editorial tech- 
nique. TrutTaut and others of the nouvelle vague in France in the 
early sixties were among the first to employ Jump cuts effectively. 
According to Ken Dancyger. in his discussion of The 400 Blows: 
"How did the stylistic equivalent of the personal story translate into 
editing choices? The moving camera was used to avoid editing. In 
addition, the Jump cut w^as used to challenge continuity editing and 
that it implied. The Jump cut itself is nothing more than the Joining 
of two noncontinuous shots. Whether the two shots recognized a 
change in direction, focus on an unexpected action, or simply don't 
show the action in one shot that prepares the viewer for the content 
of the next shot, the result of the Jump cut is to focus on discontinu- 
ity. Not only does the Jump cut remind viewers that they are watch- 
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ing a film, it is also jarring. This result can be used to suggest insta- 
bility or lack ofimpoHance.... The Jump cut asks viewers to tolerate 
the admission that we are watching a film or to temporarily suspend 
belief in the film." (Ken Dancyger, The Technique of Film and Video 
Editing). 

THE SIX TYPES OF CUTS 

Some aspects of editing are beyond the scope of what we deal with 
in day-to-day production on the set, but directors, cinematographers 
and videographers must know most of the major concepts of edito- 
rial cutting in order to avoid mistakes and to provide the editor with 
the material she needs to not only cut the film together seamlessly, 
but also to control pacing and flow, delineate overall structure and 
give the scenes and the whole piece unity and cohesion. There are 
six basic types of cuts, some of which have been touched on above. 
They are: 

• The content cut 

• The action cut 

• The POV cut 

• The match cut 

• The conceptual cut 

• The zero cut 

THE CONTENT CUT 

The content cut applies to whenever we cut to a new' shot within 
a scene only to add new' information or carry the story forward. In 
its simplest form, content cutting is used in the coverage of a con- 
versation. We cut from the master, to the over-the-shoulder, to the 
close-up. Nothing changes in these shots except the content. We 
w ere seeing both of them, now we see one of them. etc. The content 
cut is just a part of the overall forward progression of the narrative. 
As with all cuts, it must obey the basic rules of the line and the 20% 
rule in order to be cuttable. 

THE ACTION CUT 

The action cut, sometimes called a continuity cut or a movement cut. 
is employed whenever action is started in one shot and finished in 
the next. For example: in the first shot we see him opening the door, 
in the next shot we see him emerging from the other side of the door. 
Or: she reaches across the table, Ihen cut to her hand picking up the 
cup of coffee. Shooting for the action cut must be done properly if 
it is to work in editing. 

First of all. you should alw ays overlap the action. In this example, 
it would be a mistake to have her reach for the cup of coffee then 
call "‘cut" as soon as her arm extends, then proceed to a close-up of 
her arm coming in to pick up the shot. There is a grave danger that 
there w ill be a piece missing w hich w ill result in a jump cut. In this 
case, if her arm extends only to the edge of the table in the first shot 
but when we see it in the next shot it is all the way to the middle of 
the table that missing part will be very noticeable. 

Shooting the overlap also gives the editor the choice of exactly 
when to time the cut. This is important not only for pacing but for 
continuity as well. Seldom will there be an absolute exact match 
between her arm movement in the wide shot and in the close shot. 
If the editor has some freedom to time the cut, small problems in 
movement can be smoothed over. In this small example, the overlap- 
ping action is fairly small. In the case of entering and exiting doors, 
getting in and out of vehicles, etc., fairly substantial overlaps should 
be shot. This is especially true if there is important action or dialog 
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5.76 and 5.77. (right and far right) 
The characters look followed by a cut 
to the clock shot from an angle con- 
sistent with where their eyes would 
be. Likewise, their head angle and 
eyeline must match where the clock 
is on the wall (High Noon). 




going on during the move. In that case, the editor needs to have 
the ability to adjust for perfonnance and narrative flow as well as 
simple continuity. 

In shooting close shots which continue the action in a larger shot, it 
is also important to match the speed of the action. In the case ot pick- 
ing up coffee, the actor may have been in the middle of a big speech 
as she reached for the coffee and thus did it slowly and deliberately. 
If a good deal of time has passed between shooting the wide shot 
and picking up an insert of the hand picking up the coITee, it is pos- 
sible that she will not be doing the dialog and all she is doing is stick- 
ing her hand in the frame to grab the cup. In this case, it is very easy 
for her to forget the pacing of the original shot and think of this as 
something independent. The urge is to just stick your hand in and 
grab it. 



Cutting On Action 

While shooting for an action cut it is important to always be aware 
of the possibilities of the cut point. It is always best to cut "on the 
action." If someone is seated at a desk and rises to go to the door, 
you want to shoot while he is rising from the chair. If the phone 
rings, you want to cut to the next shot while he is reaching for the 
phone, and so on. Cutting on action makes for a smoother cut and a 
more invisible one. The audience is a bit distracted by the action and 
less likely to notice the cut. It also makes continuity and flow much 
easier. Take the example of answ ering the phone. Let's assume that 
in the medium shot, the phone rings, he picks it up and starts talking. 
Then we cut to a close-up of him talking. In this case, it is critical 
that his head be in exactly the same position, that he is holding the 
phone in exactly the same way and his facial expression be an exact 
match. If any ol'these fails, it will be bad continuity and will be dis- 
tracting. Cutting as he reaches for the phone avoids these problems. 

THE POV CUT 

The POV cut is sometimes called "the look." It is one of the most 
fundamental building blocks of continuity and is especially valuable 
in cheating shots and establishing physical relationships. A POV cut 
occurs anytime a look off-screen in the first shot motivates a view 
of something in the next shot (Figures 5.76 and 5.77). The simplest 
case: 

Shot #1 : A character looks offscreen and up. 

Shot #2: A view^ of a clock tower. 

There will be no question in the mind of the viewer that we are 
seeing the tower as he would see it; that is from his point-of-view. 
In order to do this, the POV shot must satisfy certain conditions. 

• Direction of look. If it is to a shot of the clock tower, clearly, 
he has to look up. Further, he must look up at approximately 
the right angle. 1 1' his gaze only rises about 10*^. for example, 
and the clock tower is ten stories high, it won't w^ork. Simi- 
larly, if we have seen in a wide shot that the clock tower is on 
his right side, then his look must go to the right as well. 
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• Angle of the POV. The shot of the cloek tower must bear 
some logieal relationship to where the viewer is. If we have 
seen lhal he is standing on the plaza right under the tower, 
then we eannot cut in a shot of it as seen from a hundred 
yards away as seen over the trees. 

The POV cut is a classic means of cheating locations. For e.\ample, 
our story' is based on him seeing a murder in the building opposite 
him but unfortunately, the building opposite our location is unavail- 
able for use. In this case, the POV cut from him looking out die 
window to a POV of his view' through the window of the building 
across the street will sell the concept that he can see the murder. 

As discussed in the chapter on Filmspace, it is easy to over-rely 
on the POV cut to the extent that it makes the scenes artificial and 
empty. It is always best to get a connecting shot that ties it all 
together if at all possible. 

THE MATCH CUT 

The match cut is most often used as a transitional device between 
scenes. An example from a western: the telegrapher sends die mes- 
sage that the governor has not granted a pardon; the hanging will 
go on as scheduled. From the telegrapher, we go to a shot of the 
telegraph pole (probably with an audio cut of the clicking ol the 
telegraph). Then from the shot of the telegraph pole we cut to a shot 
of tiie gallows: a vertical pole approximately the same size, shape 
and in the same position as the telegraph pole. One image exactly 
replaces the other on screen. 

One of the most effective uses of a match cut is in Apocalypse Non\ 
where Coppola cuts from the spinning blades ol the ceiling Ian in 
the Saigon hotel room to the spinning blades of a helicopter deep in 
the combat zone. Great care must be taken in shooting both sides 
of a match cut. It is not enough that the objects be similar in shape: 
the screen size (as determined by focal length) and the position in 
the frame must also match. One method is to have a video tape of 
the previously shot scene and play it back on the director's video 
monitor. For precision work, a monitor with an A/B switch allows 
the image to be quickly switched back and forth from the freeze 
frame of the video tape to the live pieture from the video tap. As 
an additional guide, a grease pencil or china marker can be used to 
outline the object on the monitor. 

THE CONCEPTUAL CUT 

We previously discussed the editorial cut that spans tens of thou- 
sands of years used to transition from pre-historic times to the era 
of space travel in Kubrick’s 2001: A Space Odyssey. This is a match 
cut because the direction, movement, shape and screen size of the 
bone almost exactly matches that of the spacecraft. It is also a con- 
ceptual cut. however, in that Kubrick is using the bone as a meta- 
phor for man’s very first use of a tool. The spacecraft then is the 
ultimate result of the first use of tools — a tool that can carry humans 
into snace. These types of cuts are always spelled out in the script. 
What is relevant for the cinematographer and the director w'orking 
on the set is that these shots must be pre-visualized. planned and 
executed w ith an eye towards their final purpose. 

There are other types of conceptual cuts w hich are not match cuts. 
For example, in a war film, the general might say, “We’ll bomb ‘eni 
back to the stone age.” and slam his fist down on the table. This 
cuts immediately to a shot of a bomb. The cut is carried over by the 
action, by the idea and by the sound edit. Audio often plays a role in 
conceptual cuts. 




5.78, 5.79 and 5.80. This shot from 
Ronin appears to be one continuous 
pan but in fact when a passing 
pedestrian wipes the frame, there is 
a cut which enables the filmmaker 
to use two entirely different loca- 
tions as the beginning and end of 
the same shot. 



THE ZERO CUT 

The zero cut is a type of match cut that rarely gets mentioned in 
discussions of shooting and editing. It is often u.sed in action scenes. 
Near the beginning of The Last Boy Scout, there is an action scene in 
which the character is thrown over an embankment. We see him hit 
the ground in a medium shot, then roil out of the way of an oncom- 
ing car. It is very high energy and it is almost impossible to see 
that what seems like one continuous shot is actually two shots cut 
together. At the moment he hits the ground, there is a cut to another 
shot from the same angle, same lens and same image size which 
continues the action. 

Technically, this is something you are not supposed to do. Here, it 
is not intended as an editorial cut at all, it is used to stitch together 
two shots to make one. It was to put together two pieces of a danger- 
ous stunt so that we see the actor fall over the embankment and then 
think we see him just missed by a speeding car, when, in fact we 
are seeing a stunt man in the second shot. The same device is used 
several times in that particular scene. 

A similar technique is used by John Frankenheimer in Ronin (Fig- 
ures 5.7S through 5.80). In this case, the camera tracks with a man 
as he walks down a street in Austria. An extra wipes the frame 
(blocking it entirely for a frame or two) and the character walks on. 
Nothing especially remarkable about the shot. The trick is that it 
is actually two shots that were done thousands of miles and weeks 
apart. The first part of the shot was done on location in Europe and 
the second part of the shot is on a studio lot in Los Angeles. This 
gives the director the opportunity to use the strong points of two 
locations combined into one continuous shot. 

This technique is the same as is used by Hitchcock in his “one shot'' 
him Rope they are what made it possible for him to shoot the 
entire him so it appears to be one long continuous take, even though 
a roll of him in the camera lasts only 1 1 minutes. Although Rope 
gives the impression of one long take, it is a myth that there are no 
cuts at all; in fact there are a few. most of them at reel changes. 
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exposure 




6.1. (previous page) The basics 
of exposure: a source and a light 
meter. (Photo by author.) 

6.2. (above) The aperture at vari- 
ous f/stops. 



LIGHT AS ENERGY 

Energy from the Sun comes to the Earth in visible and invisible por- 
tions of the electromagnetic spectrum. Human eyes are sensitive to 
a small portion ot that .spectrum that includes the visible colors from 
the longest visible wavelengths of light (Red) to the shortest wave- 
lengths (Blue). 

Intensity of light is measured in foot-candles (in the United States) 
or in lu.x (in most other countries). A foot-candle (fc) equals about 
10.08 lux (or, for a rough conversion, multiply foot-candles by 10 
to get lux). A foot-candle is the light from a standard candle at a dis- 
tance of one foot. One lux is the illumination produced by one stan- 
dard candle from a distance of I meter. When a film is exposed for 
I second to a standard candle I meter distance, it receives I lux-sec 
of exposure. What’s a standard candle? It’s like the standard horse 
in horse-power. To provide some points of reference: 

• Sunlight on an average day ranges from 32.()()0 to lOO.OOO 
lux (3,175 to I ().()()() fc) 

• Typical TV studios are lit at about 1 ,000 lux (99 fc) 

• A bright office has about 400 lux of illumination (40 fc) 

• Moonlight represents about I lux ( a tenth of a foot-candle) 
The f/stop is covered in more detail in the chapter on Optics, but 

tor our discussion here it is important to know how it fits into the 
exposure system. F/stop and lighting calculations apply equally to 
both film and all forms of video as does much of the information in 
this chapter. 

F/STOP 

Most lenses have a means of controlling the amount of light they 
pass through to the film or video receptor; this is called the aperture. 
The f/stop is the mathematical relationship of overall size of the lens 
to the size of the aperture. 

“Stop" is a short temi for f/stop. A stop is a unit of light measure- 
ment. An increase in the amount of light by one stop means there 
is twice as iriuch light. A decrease of one stop means there is half 
as much light. A lens with an f/stop of 1.0 would theoretically pass 
all of the light reaching through to the focal plane. The f/stop is the 
ratio of the focal length of a lens to the diameter of the entrance 
pupil as shown in Figure 6.2. This works out to each stop being 
greater than the previous by the square root of 2. 

F/stop is derived from the simple formula: 

f= F/D 

f/stop = focal length/diametcr of lens opening 
If the brightest point in the scene has 128 limes more luminance 
than the darkest point (seven stops), then we say it has a seven stop 
scene brightness ratio. 



EXPOSURE, ISO AND LIGHTING RELATIONSHIPS 

The units we deal with in exposure arc: 

• F'stops 

• AS.A. ISO or El (different names for the same thing) 

• Fool-candles or lux 

• Output of sources as affected by distance 

• Reflectance of objects 

It turns out that all of these can be arranged in analogous wavs. 
They all follow the same basic mathematical pattern. The data in 
these tables was compiled by Wade Ramsey. Remember that l/stop 
numbers are tractions, the relationship of the aperture diameter to 
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ihc focal length of the lens, for example, t/8 really means 1/8; the 
diameter is h8 the focal length. FM 1 is 1 11, which is obviously a 
smaller fraction than 1/8. Each time we open the aperture one whole 
f/stop we double the quantity of light reaching the film; each time 
we close it one stop, we halve the light reaching the film. 

The f/stop scale (Table 6. 1 ) is tiered to show that the same relation- 
ships that apply to whole l/numbers, such as f/8 and f/'l 1, apply to 
intervals between them. So the difference between f/9 and f/13 is 
one whole stop, etc. Modern digital meters measure in 1/lOths of a 
stop. This is helpful for calculations and comparisons, but for most 
practical purposes, this level of accuracy is not necessary. One third 
of a stop is the practical limit of precision, given the vagaries of 
optics, lab chemistry and telecine transfer. This is not to say that 
accurate exposure is not important, only that the degree of precision 
in the overall process has limits. 

LIGHTING SOURCE DISTANCE 

The f/stop scale applies to the inverse square law of illumination. 
Changes in illumination due to distance with small sources follow 
this scale (Table 6.2). For example, if the lamp is 1 1 feet from the 
subject, moving it to 8 feet will increase the subject illumination by 
1 stop, just as opening the lens diaphragm from f/1 1 to f/8 would do. 
The inverse square law applies to point sources, strictly speaking, 
but spotlights follow it fairly well at the distances usually utilized. 




INVERSE SQUARE LAW AND COSINE LAW 

Similarly: a given output at a certain distance: say 1,000 fc at 10 feet, 
can be used to calculate the output at other distances by dividing by 
the distance squared. This is the inverse square law in application 
(Table 6.1 ). 

Figure 6.3 illustrates the inverse square law graphically. A similar 
principle is the cosine law (Figure 6.4). As a surface is turned away 
from the source, less of the surface is ‘‘visible” to the source and 
therefore there is less e.xposure. Mathematically, the decrease in 
exposure is equal to the cosine of the angle of the surface so this is 
called the cosine law. 

ISO SPEEDS 

Since one-third stop is the minimum exposure difllcrence detectable 
by the unaided eye (for most negative stocks), film sensitivity is 
rated in no finer increments than this. This scale is tiered to make the 
relationships between intervals more easily seen. Just as ISO 200 is 
1 stop faster than ISO 100, so ISO 320 is 1 stop fitster than ISO 160. 
(Table 6.3). 

Although this is obvious, memorizing this scale makes it easier to 
see the dilTerences between odd intervals, such as ISO 80 to ISO 
32 ( 1-1/3 stops.) The scale may be expanded in either direcnion by 
adding or subtracting digits (the intervals below' 6 are 5, 4, 3, 2.5, 2. 
1 .6, just as the intervals below 64 are 50, 40, 32, 25, 20, and 1 6. 









LIGHTING SOURCE DISTANCE 




DISTANCE IN Ft. 


64' 


50’ 


40' 32' 25' 20' 16' 12' 


10’ 


F/Stop 
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4.5 


5 5.6 6 7 8 9 


10 



6.3. (top) The inverse square law. This 
is important not only to understand- 
ing expsoure measurement, but to 
lighting as well. 

6.4. (above) The cosine law: how the 
angle of the subject affects its expo- 
sure level. 



Table 6.1. (left) Lighting source dis- 
tance and exposure. 

Table 6,2. (below) Light levels and 
exposure. "X" represents a given 
amount of light - each step to the 
left doubles the amount of light at 
the subject. 
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Foot-candics: The ISO scale can also be applied to foot-candles. 
Doubling the foot-candles doubles the exposure. The third-slop inter- 
vals give the intermediate fc values. For example, the dilTerence 
between 32 fc and 160 fc is 2 1/3 stops. 

Percentage of Reflection: The ISO scale from 100 on down relates 
to percentage of reflection. For example, ISO 100 can represent 
100%, pure white. Other reflectances, such as 64% and 20%, can 
then be seen to be, respectively, 2/3 stop and 2-1/3 stops darker than 
pure white (Table 6.4). 

Shutter speeds: Refening to the ISO scale, it can be seen that, for 
example, 1/320 sec. is 1-2/3 stops faster than 1/100 sec. This can be 
helpful when unusual combinations of shutter angle and frame rate 
produce odd effective shutter speeds. 

LIGHT AND FILM 

It is the energy in each photon of light that causes a chemical change 
to the photographic detectors that are coated on the film. The pro- 
cess whereby electromagnetic energy causes chemical changes to 
matter is known as photochemistry. 

All film is coated onto a base: a transparent plastic material (cellu- 
loid) that is 4 to 7 thousandths of an inch (0. 025mm) thick. Onto the 
ba.se, the emulsion is adhered where the photochemistry happens. 
There may be 20 or more individual layers coated here that are col- 
lectively less than one-thousandth of an inch in thickness. Some of 
the layers coated on the transparent film do not form images. They 
are there to filter light, or to control the chemical reactions in the pro- 
cessing steps. The imaging layers contain sub-micron sized grains 
of silver halide crystals that act as the photon detectors. 

The.se crystals are the heart of photographic film. These crystals 
undergo a photochemical reaction when they are expo.sed to vari- 
ous fonns of electromagnetic radiation — light. In addition to vis- 
ible light, the silver halide grains can be sensitized to infrared radia- 
tion. A halide is a chemical compound of a halogen (any of a group 
of five chemically related nonmetallic elements including fluorine, 
chlorine, bromine, iodine, and astatine) with a more electropositive 
element or group, in this case silver. Silver halide grains are manu- 
factured by combining silver nitrate and halide salts (chloride, bro- 
mide, and iodide) in complex ways that result in a range of crystal 
sizes, shapes, and compositions. 

The unmodified grains are only sensitive to the blue part of the 
spectrum, and thus are not very useful in camera film. Spectral sen- 
sitizers are added to the surface of the grains to make them more 
sensitive to blue, green and red light. (Remember, we're talking 
Table 6.4.The relationship off/stops about black-and-white film here.) These molecules must attach to 
and reflectance. the grain surface and transfer the energy from a red. green, or blue 



Table 6.3. ISO or ASA in one-third 
stop increments. The same series 
can be interpreted as percentage of 
reflection or shutter speeds. 
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photon to the silver halide ciystal as a photo electron. Other chemi- 
cals are added internally to the grain during its growth process, or 
on the surface of the grain. These chemicals affect the light sensitiv- 
ity of the grain, also known as its speed - that is, how sensitive to 
light it is. 

The speed of an emulsion is quantified by standards set by the 
ISO (International Standards Organization) or ASA (American Stan- 
dards Association) rating. ISO is the technically the correct designa- 
tion, but by tradition, most people still refer to it as ASA. The higher 
the ASA, the lower the light level the film is capable of responding 
to. For color film, manufacturers list the sensitivity of film as El or 
Exposure Index. When you make film faster, the trade oil is that the 
increased light sensitivity comes from the use of larger silver halide 
grains. These larger grains can result in a blotchy or ""grainy appear- 
ance to the picture. Photographic film manufacturers are constantly 
making improvements that result in faster films with less grain. For 
Kodak, a major advance was the introduction of "T" grains in the 
70s. These tabular grains are roughly triangular which allowed them 
to be packed closer together, thus reducing apparent grain. 

THE LATENT IMAGE 

When the shutter is open, light affects the chemisO*y of the emulsion 
and a latent image is formed. When a photon of light is ab.sorbed by 
the spectral sensitizer sitting on the surface of a silver halide grain, 
the energy of an electron is raised into the conduction band from the 
valence band, where it can be transfened to the conduction band of 
the silver halide grain electronic structure. 

This atom of silver is unstable. However if enough photoelectrons 
are present at the same time in the crystal lattice, they may com- 
bine with enough positive holes to lorm a stable latent image site. 

A latent image site must contain a minimum of 2 to 4 silver atoms 
per grain to remain stable. A silver halide grain contains billions 
of silver halide molecules, and it only takes 2 to 4 atoms ol uncom- 
bined silver to form the latent image site. In color film, this process 
happens separately for exposure to the red, green, and blue layers ot 
the emulsion. The reason for this is simple - - there is no way to sen- 
sitize a grain to "color.” you can only sensitize it to a specific band 
of the spectrum. The image that is formed is called "latent” because 
it remains invisible until chemically developed. 

Any photon that reaches the film, but does not form a latent image, 
is lost infonnation. Most color films generally take 20 to 60 pho- 6-5 
tons per grain to produce a developable latent image. This is called 
the “inertia point” for the film. Below the inertia point, no image is 
recorded at all. Video receptors are silicon based and of course dil- 
ferent in operation, but the basic theory is quite similar. 

CHEMICAL PROCESSING 

In order for the latent image to become visible, it must be ampli- 
fied and stabilized, in order to make a negative or a positive (Figure 
6.5). In black-and-white film, the silver halide grains have to be sen- 
sitized to all wavelengths of visible light so the silver halide grains 
are coated in just one or two layers. As a result, the development 
process is easier to understand. 

• The film is placed in developing chemistry that is actually 
a reducing agent. If the film were left in the solution long 
enough, the reducing agent would convert all the silver ions 
into silver metal - "resulting in a uniform gray fog with no 
discernible image. Those grains that have latent image sites 
will develop more rapidly" If the film is lelt in the devclop- 



Black-and-white negative. 
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6.6. Color negative with its distinct- 
inve orange mask. 



ing chemistry for the proper amount oftime, only grains with 
latent image infonnation will become pure silver. The une.x- 
posed grains remain as silver halide crystals. 

• The development process must be “stopped" at the right 
moment. This is done by rinsing the film with water, or by 
using a "slop" bath that brings the development process to a 
halt. 

• After development, some of the altered halide and all of ihe 
unaltered silver halide remains in the emulsion. It must be 
removed or the negative will darken and deteriorate over 
time. The removal of this undeveloped material is accom- 
plished with fixing agents, usually sodium thiosulfate (hypo) 
or ammonium thiosulfate. The process is called fixing. The 
trick is to fix just enough and not too much, as excessive con- 
tact with fixers can begin to remove some of the desirable 
silver material. 

• Finally, the film is washed with water to remove all the pro- 
cessing chemicals. Then it is dried. The washing must be 
extremely thorough. 

When all the steps are finished, the film has a negative image of 
the original scene. Other types of chemistry’ can result in a positive 
image, but this is not commonly used in motion picture applications. 
It is a negative in the sense that it is darkest (has the highest density 
of opaque silver atoms) in the area that received the most light expo- 
sure. In places that received no light, the negative is clear. 



COLOR NEGATIVE 

Color negative is basically three layers of black-and-white film, one 
on lop of the other (Figures 6.6 and 6.7). The difTercnce is that each 
layer is treated with a difTcrenl spectral sensitizer so that it is recep- 
tive to a dilTerenl band of the spectrum. These translate to roughly 
red, blue and green. 

• With color film, the development step uses reducing chemi- 
cals, and the exposed silver halide grains develop to pure 
silver. Oxidized developer is produced in this reaction, and 
the oxidized developer reacts with chemicals called couplers 
in each of the image forming layers. This reaction causes the 
couplers to fomi a color, and this color varies depending on 
how the silver halide grains were spectrally sensitized. A dif- 
ferent color forming coupler is used in the red, green and 
blue sensitive layers. The latent image in the difTerenl layers 
forms a difTerenl colored dye when the film is developed. 

• The development process is slopped either by washing, or 
with a stop bath. 

• The unexposed silver halide grains are removed using a fixing 
solution. 

• The silver that was developed in the first step is removed by 
bleaching chemicals. (Note: it is possible to skip this step or 
reduce it so that some of the silver remains in the negative. 
This is the basis of “skip bleach" or ENR processing, which 
is discussed elsewhere.) 

• The negative image is then washed to remove as much of the 
chemicals and reaction products as possible. The film strips 
are then dried. 

Unlike a black-and-white negative, a color negative contains no 
silver with the exception of .special processes known as “bleach 
bypass." These are covered in the chapter on Image Control. 

The end result is a color negative in the sense that the more red 
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exposure, ihe more cyan dye is formed. Cyan is a mix of blue and 
green (or white minus red). The green sensitive image layers con- 
tain magenta dye, and the blue sensitive image layers contain yellow 
dye. 

The colors formed in the color negative film are based on the sub- 
tractive color fomiation system. The subtractive system uses one 
color (cyan, magenta or yellow) to control each primary color. The 
additive color system uses a combination of red, green and blue to 
produce a color. Video is based on an additive system. The overall 
orange hue is the result of masking dyes that help to correct imper- 
fections in the color reproduction process. 

ADDITIVE VS. SUBTRACTIVE COLOR 

In a photograph, the colors arc layered on top of each other, so a 
subtractive color reproduction system is used. In subtractive color, 
each primary is affected by its opposite on the color wheel. 

• Red sensitive layers form a cyan colored dye. 

• Green sensitive layers form a magenta colored dye. 

• Blue sensitive layers form a yellow' colored dye. 

FILM'S RESPONSE TO LIGHT 

There are two steps in the making of a negative, as represented by 
the thin slice from the negative shown in Figure 6.7. 

• Exposure. The useful property of silver halide is that its state 
is altered when subjected to light, in direct proportion to 
the amount of light energy absorbed. This change is not vis- 
ible, and if film is examined before and after exposure, little 
change can be seen. 

• Development. Silver halide which has been altered by con- 
tact w ith light can be reduced to pure silver if placed in con- 
tact with specific chemicals referred to as developing agents. 
The activity of the developer and time of development w ill 
detennine how' much of the sensitized halide will be con- 
verted. 



DENSITOMETRY 

To understand film response we must look at its curve. This classi- 
cal approach to densitometry (the scientific analysis of exposure) 
was devised by llurter and Driffield in 1890 and so is called the 
H&D curve or sometimes the D log E curve. It plots the amount of 
exposure in logarithmic units along the horizontal axis and the 
amount of density change in the negative "TT' along the vertical axis. 
This is sometimes shortened to “Log E" ciirv^e (Figure 6.8). 

In theory, it makes sense that we would want the film to change in 
density in exact proportion to change in the amount of light reflected 
by different parts of the scene. After all we are trying to make an 
image w hich accurately portrays the real scene, right? 

Let's look at a theoretical “linear" film (Figure 6.9). For eveiw addi- 
tional unit of exposure, the density of the negative changes exactly 
one unit. That is, there is an exact correspondence between the 
amount of light in the scene and the change in the density of the 



' Supercoat 

Blue-sensitive layer (yellow dye) 
Yellow filter 

Green-sensitive layer (magenta dye) 
‘ Red-sensitive layer (cyan dye) 
Subcoat (adhesive) 

Base 

Anti-halation backing 



6.7.The layers of color negative film. 
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6.8.The Hurter and Driffield D Log E 
curve for negative density. 




negative. Sounds perfect, doesn’t it? The slope of the line for this 
film would be 45 degrees exactly. 

The slope of this line is a measure of the contrastiness of the film. 
In a film where large changes in exposure only change the negative 
density a little (low contrast reproduction) the slope is very shal- 
low. Where a film is very contrasty, the slope is very high; in other 
words small changes in the amount of light cause the film density 
to change drastically. The extreme is something called “litho” film 
which is used in the printing industry. Everything to litho film is 
either black or white — there arc no shades of gray. In other words 
if the light is above a certain level, the image is completely w hite. If 
it is below a certain level, it is completely black. This is as contrasty 
as a film can get. The slope for litho film would be a vertical line. 

No film acts in the perfectly linear manner of this first example 
(i.e., the changes in the film exactly correspond to the change in the 
amount of light). In this diagram, we see a film which only changes 
1/2 unit of density for each additional unit of light. This is a ‘Mow- 
contrast” film. 

Figure 6.10 shows the difTerence between a high-contrast emul- 
sion and a low-contrast one. In the high-contrast example, for each 



6.9. A theoretical "ideal” film — one 
that exactly reporduces the expo- 
sure changes of the subject in a one- 
to-ratio with negative density. 
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A contrasty film 



A low contrast film 



6.10. Differences between a high 
contrast and a low contrast film. 




additional unit of exposure, it changes 2 units of negative density. 
Looking at the brightness range of the exposure against the bright- 
ness range of the negative density, we see that it will show more 
contrast in the negative than actually exists in the scene. The slope 
of this line is called the gamma of the film: it is a measure of its 
contrast iness. 

Contrast refers to the separation of lightness and darkness (called 
"tone.s") in a film or print and is broadly represented by the slope of 
the characteristic curve. Adjectives such as flat or soft and contrasty 
or hard are often used to describe contrast. In general, the steeper the 
slope of the characteristic curve, the higher the contrast. The tenns 
gamma and average gradient refer to numerical means for indicating 
the contrast of the photographic image. 

Gamma is measured in several different ways as defined by scien- 
tific organizations or manufacturers. They are all basically a way 
of calculating the slope of the straight-line portion of the curve by 
more or less ignoring the shoulder and the toe portions of the curve. 
Gamma is the slope of the straight-line portion of the characteristic 
curve or the tangent of the angle (a) fomied by the straight line with 
the horizontal. The tangent of the angle (a) is obtained by dividing 
the density increase by the log exposure change. Gamma does not 
describe contrast characteristics of the toe or the shoulder, only the 
straight line portion. 

But there is another wrinkle. In the lowest range of exposure, as 
well as in the highest range, the emulsion's re.sponse changes. In the 
lowest range, the film does not respond at all as it "‘sees" the first 
few units of light. There is no change in photochemistry at all until 
it reaches the inertia point where the amount of light first begins 
to create a photochemical change in film or an electrical change 
on a video tube. After reaching the inertial point, then it begins to 
respond sluggishly: negative density changes only slightly for each 
additional unit of light. This region is the “toe" of the curve. In this 
area, the changes in light value are compressed (Figure 6. 1 1 . ) 

At the upper end of the film's sensitivity range is the “shoulder." 
Here also, the reproduction is compressed. The emulsion is becom- 
ing overloaded: it's response to each additional unit of light is less 
and less. The end result is that film does not record changes in light 
value in the scene in a linear and proportional way. Both the shad- 
ows and the highlights are somewhat crushed together. This is, in 
fact, what gives film the “film look" that video has never been able 
to achieve (High Def comes a lot closer than previous systems but 
still has trouble with the highlights). It is a way of compressing ver\' 
contrasty scenes so that they “fit" onto the film. 
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6.11. Gray scale compression in the 
toe and shoulder. 




THE LOG E AXIS 

Let's think about the log E axis (horizontal) for a moment. It is not 
just an abstract scale of exposure units. Remember that it represents 
the various luminances of the scene. All scenes are ditTerent, and 
thus all scenes have difierent luminance ratios. What we are really 
plotting on the horizontal axis is the range of luminances in the 
scene, from the darkest to the lightest. 

In 1890, the German physiologist E. II. Weber discovered that 
changes in any physical sensation (sound, brightness, pain, heat) 
become less noticeable as the stimulus increases. The change in 
level of stimulus that will produce a noticeable dift'erence is propor- 
tional to the overall level: if three units of light create a perception 
of brightness that is just noticeably brighter than tw o units, then the 
smallest perceptible increase from 20 units of light will require 30 
units. To produce a .scale of steps which appear to be uniform, it is 
necessary to multiply each step by a constant factor. In fact, the per- 
ception of brightness is logarithmic. 

What is a log? 

Logarithms are a simple way of expressing large changes in any 
numbering system. If, for example, we wanted to make a chart of 
something which increases by multiplying by 10: 1, 10, 100, 1000, 
1 (),()()(), 1 ()(),()()(), we veiw quickly reach numbers so large as to be 
unwieldy. It would be extremely difficult to make a graph which 
could handle both ends of the range. 

In log base 10, the most common system, the log of a number rep- 
resents the number of times I mu.st be multiplied by 10 to produce 
the number. 1 must be multiplied by 10 once to make 10, so the log 
of 1 0 is 1 . To amve at 1 00, you multiply 1 by 1 0 twice, so the log of 
100 is 2. The lou of a number is the exponent of 10: 10" = 100. the 
log of 100 is 2.1 0" is 10,000, so the log of 10,000 is 4 (Table 6.5). 
This means that we can chart very large changes in quantity with 
a fairly small range of numbers. Logs are used throughout lighting, 
photography and video. 

BRIGHTNESS PERCEPTION 

Our perception of brightness is logarithmic and we shall see that this 
has far ranging consequences in all aspects of lighting for film and 
video. If w'c chart the human perception of brightness in steps that 
appear smooth to the eye we can follow its logarithmic nature. It is 
apparent that each step up in a seemingly even scale of gray tones is, 
in terms of its measured reflectance, spaced logarithmically. As we 
shall sec later, this chart is in fact fundamental to the entire process 
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of lighting and image reproduction (Table 6.6). 

Remember that the.se are not fixed values (the darkest point on the 
log E axis is not a certain number of candles-per-sq-foot for exam- 
ple), because we open or close the aperture of the camera to adjust 
how much light reaches the film and we use faster or slower film and 
so on. What really counts is the ratio between the darkest and light- 
est, and that is what we are plotting on the log E axis. This is called 
the brightness range of the film, .sometimes abbreviated as BR. Each 
unit on the log E axis represents one stop more light. 

CONTRAST 

The word contrast has different meanings depending on whether you 
are talking about the contrast of the subject we are photographing or 
the negative that we will use to make the print. In general, contrast 
refers to the relative difference between dark and light areas of the 
subject or negative. Subject contrast refers to the difference between 
the amounts of light being reflected by the darker, or "shadow," 
areas of the scene and the lighter, or "highlight," areas (for example 
a dark door as opposed to a white wall). 

Negative contrast refers to the relative difference between the more 
transparent areas of the negative and those that are more opaque. 
The negative is described in terms of density. These densities can be 
measured with an instrument called a densitometer, which measures 
how much light passes through the negative and how much is held 
back. The contrast of photographic subjects can \i\vy a great deal 
from one picture to another. On clear, sunny days the contrast of an 
exterior scene can be great, while on cloudy days it can be relatively 
low^ in contrast. The contrast of a given scene depends on how^ light 
or dark the objects in the picture are when compared to each other 
and how much light is falling on them. Let's get back to our theoreti- 
cally "ideal" film. This film would change the density of the nega- 
tive exactly one unit for each one unit of change in the brightness of 
the subject. 

The above diagram shows the problem with this. No reproduction 
medium now known is capable of reproducing anything near the 
brightness range exhibited in most real wx)iid situations. Nearly all 
lilm emulsions are non-linear. This linearity fails for two reasons. 

• It takes a certain amount of light energy to initiate the activa- 
tion of the photosensitive elements in the emulsion (the iner- 
tia point). Thus the density rises gradually at first in this area 
called the toe, finally accelerating into the straight line por- 
tion of the curve. 

• With increasing exposure to light, more silver halide is con- 
verted, until it has no more sensitive material to activate. 
At that point, increasing the exposure does not increase the 
ultimate density of the developed negative. This "saturation" 
occurs gradually and produces what is know n as a shoulder. 

The toe of the film is a re.sult of the fact that film reacts slowly 
to small amounts of light. It is only when greater amounts of light 
reach the emulsion that the change becomes linear. This is the 
straight line portion of the film. The film base itself always has 
some density, however slight. On top of this there is always a slight 
amount of fog due to light scattering in the camera, the lens, the 
emulsion and also chemical fog in the processing. The cumulative 
effect of all of these is called base plus fog. Density measurements 
are usually described as x density above base plus fog. (For more on 
measurement of density, see the section on neutral density filters in 
the chapter Filters.) 

This toe and shoulder behavior actually results in a compression of 



Number 


Log 


1 


0.0 


2 


0.3 


4 


0.6 


8 


0.9 


10 


1.0 


16 


1.2 


32 


1.5 


64 


1.8 


100 


2.0 



Perception 


% Reflectance 


White 


100% 




70% 




50% 




35% 




25% 


Middle gray 


17,5% 




12.5% 




9% 




6% 




4.5% 


Black 


3.5% 



Table 6.5. (top) Some values for log 
base 10. 

Table 6.6. (above) Reflectance and 
gray scale values. 
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ihc actual scene. If the contrast gradient of the film is coirect and 
exposure is correct, this compression behavior will allow the full 
brightness range of the scene to be represented on the final print. In 
effect, it is the failure of film emulsion and video receptors to accu- 
rately represent the real world that allows us to produce photographs 
and video that are usable. Each film emulsion reacts to light in a spe- 
cial way. Some react more quickly to low light than others creating a 
rather abrupt initial rise in density or ‘"short toe.’' Others react more 
gradually to increases in light and have what is called a “long toe." 
Films with similar sensitivities and ranges can have quite different 
response curves requiring dissimilar exposure and development. 

Another important factor is the range of subject luminance that can 
be iLsefully recorded (Figure 6.12). Low contrast films can continue 
to build density over a long luminance range, whereas contrasty 
films saturate rather quickly and tend to “block" at cither end. This 
is how we can match the type of film used to the type of scene being 
photographed. Cinematographer David Watkin used a low' contrast 
film stock for the movie Out Of Africa, where he dealt with many 
very contrasty situations in the harsh African sun. The results were 
outstanding. Both Fuji and Kodak now make emulsions that are 
more moderate in contrast than nonnal film stocks. 

Determining the precise film speed, coupled w ith precise exposure, 
is critical when the range of light in the scene is greater than the 
scale of the film. In Figure 6. 1 3, w e see three exposures of the same 
scene represented by the bars at the bottom of the diagram. Not 
enough exposure places much of the information completely otTthe 
low' end of the curve, w hile too much exposure places it of!' the high 
end — in either case, once you are off the curve, further changes in 
exposure register no change in the negative; the film doesn't “see" 
them. The ideal exposure places all of the information where it 
makes some change on the negative. 

If there is too much exposure, two things happen. First, even the 
darkest parts of the scene are in the middle range of the curve: even 
the darke.st shadows will reproduce as middle gray tones. Graphi- 
cally, overexposure appears as a shift of the subject brightness range 
(log E) to the right. (In elTect w'e are making the scene values 
“brighter" by opening up the aperture.) Here we see that this overex- 
posure places the scene values too much in the shoulder. Some infor- 
mation is lost in the fiat part of the shoulder: lost because the differ- 



6,12. Compression of the real world 
brightness values so that they fit 
onto the film. This is what makes 
it possible to make usable images 
even from scenes with high contrast 
ranges. The same principle applies 
to video, whether analog or digital. A 
great deal of the progress of video as 
a more acceptable imaging medium 
has been improvements in its ability 
to compress the image brightness in 
a way that gets closer to what film 
can usefully manage. 
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6.13. Changing exposure shifts the 
image up and down the curve; too 
much exposure pushes it off the 
shoulder and too little crushes it into 
the toe. 



Not enough exposure 

cnees oF scene brightness values result in no change in the density 
of the negative. 

Furtlien because everything is shifted to the right none of the scene 
values fall in the toe of the curve: there will be no deep black values 
at all in the final print, even though they existed in the original scene. 
Underexposure is shown as a shift of the log E values to the left. 

1 lere every subtle nuance of the high tones wall be recorded because 
they fall in the straight line portion of the curve. But at the dark end 
of the scale - trouble. The dark values of the scene arc mushed 
together in the toe. There is little differentiation of the medium gray 
values, the dark gray values and the black shadows: in the final print 
they wall all be a black hole. There will be no detail in the shadows. 

"CORRECT" EXPOSURE 

“Correct" exposure, then, is essentially the aperture setting that will 
best suit the scene brightness range (the horizontal axis: log E) to 
the characteristic curve of the imaging medium. What is needed is to 
slip the scene values comfortably in between the toe and the shoul- 
der. A typical scene w'ith a seven stop range of light values fits nicely 
on the curve if we place the exposure exactly in the middle. It is 
important to remember, however, that coiTect exposure is a purely 
technical thing; there are occasions where you wdll want to deviate 
from ideal exposure for pictorial or technical reasons (Figures 6.14 
and 6.15). The relationship of the gamma (the angle of the straight 
line portion of the film) to the toe and the shoulder is what deter- 
mines a film’s “latitude." It can be viewed as two characteristics: the 
emulsion's room for error in exposure or the ability of the film to 
accept a certain brightness range. 

HIGHER BRIGHTNESS RANGE IN THE SCENE 

The problem is exacerbated if w e consider a scene w hich has more 
than seven stops of brightness (seven stops is just an average, it all 
depends on the particular lilm stock). Here there is no aperture set- 
ting which will place all of the values on the useful part of the curve. 
If we expose for the shadows (open up the aperture): we get good 
rendition of the dark gray areas, but the light values are hopelessly 
off the scale. If we “expose for highlights" (by closing down to a 
smaller f/stop) we record all the variations of the light tones, but the 
dark values are pushed completely off the bottom edge. 

How do we deal with this situation? Later we will discuss 
some rather abstruse solutions to the problem (flashing, Varicon, 
Panaflasher, etc.) but there is one solution which is really what we 
are all about: we change the brightness range of the scene so that it 
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will fit the curve oflhc film, in other words we alter the illumination 
of the scene. This is done by lighting or by modifying the existing 
lighting. This then, is one of the most essential jobs of lighting and 
grip work: to render the .scene in a scale of brightness values that can 
be accommodated by the optics and emulsion of a film camera or by 
the optics and electronics of video. It’s why we get the big bucks. It 
also is critical in the choice of locations, camera angles and time of 
day to shoot. 

Modem films have consistently improved in latitude even as they 
have increased in speed and reduced grain. The new high speed 
emulsions in particular are amazing in their ability to record subtle- 
ties even in heavily overexposed highlights and in very dark shad- 
ows. Although there has been some improvement, the ability to 
handle brightness ratios is still one of the most crucial differences 
between film and video. Exposure meters generally provide data on 
the assumption that whatever you are measuring should ultimately 
print as "middle gray,” defined in the Zone System as Zone V. 

DETERMINING EXPOSURE 

So we have two basic ta.sks: 

• To manipulate the brightness ratio of the scene so that it can 
be properly reproduced on film or video. 

• To set the aperture so that the scene values fall on the appro- 
priate part of the curve. 

In practice these often turn out to be two sides of the same coin. 
The first task is es.sentially the work of lighting and lighting control, 
the second task involves measuring the scene and making a judg- 
ment about the best setting for the lens. 

Figure 6.16 .shows how film speed is determined by the manu- 
facturer. Strictly speaking, this method applies only to black-and- 
white film. The speed of color film is determined by testing and 
is expressed as either El (Exposure Index) or ISO number (Interna- 
tional Standards Organization) for black-and-white film and as El 
(Exposure Index) for color film. Although they are not as commonly 
u.sed as they once were, you will still hear reference to "lighting 
ratio.” The lighting ratio is the relationship of the key light to the fill 
light. If we consider the average lace, it is the difference between 
the lighter side and the darker side. 

THE TOOLS 

The tw o most basic tools of the cameraman’s trade are the incident 
meter and the spot meter. There is a third type of meter, the wide 
angle reflectance meter (what still photographers would simply call 
a "light meter”), but it has extremely limited use in film. 

THE INCIDENT METER 

The incident meter measures scene illumination only. In other words: 
the amount of light falling on the scene. To accomplish this purpose. 



6.1 4. Deliberate overexposure of the 
main subject adds menace and mys- 
tery in this shot from The Lost Boys 
(Warner Bros., 1987), photographed 
by Michael Chapman. 
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6 . 15 . Lee Garmes regularly lit Mar- 
lene Dietrich one stop hotter than 
everyone else, as in this scene from 
Shanghai Express (Paramount Publix 
Corp., 1932). 



* 

I 



most incident meters use a hemispherical white plastic dome which 
covers the actual sensing cell. 

The dilTusing dome accomplishes several purposes. It diffuses and 
hence "averages” the light which is falling on it. It also approximates 
the geometry of a typical three-dimensional subject. Unshielded, the 
dome will read all of the front lights and even some of the side-back 
and back light that might be falling on the subject. Left to itself, the 
hemisphere would provide a reasonable average of all the sources 
falling on the subject. In practice, many people use their hand to 
shield the back light off the reading and use a combination of hand 
shielding and turning the meter to read the backlight and sometimes 
the key, fill, side lights and back lights separately (Figure 6.17). 

The classical practice, however, is to point the hemisphere directly 
at the lens and eliminate only the backlights, then take a reading 
exactly at the subject position. Reading key, fill and backlight sepa- 
rately is in fact only a way of determining the ratios and looking for 
out of balance sources. The actual reading which will determine the 
aperture setting is the averaging one. Later we will look at applica- 
tions which go beyond the simple classical approach and are useful 
in dealing with unusual situations. Most meters which are irsed with 
the diffusing dome also come with a flat diffusing plate which has a 





6 . 16 . How speed (ASA or ISO) is 
determined in black-and-white film. 
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6.1 7. A reflectance meter with dome 
receptor. This one also functions as 
a flash meter, wide-angle reflectance 
meter and has a mini-receptor for 
macro work. 



much smaller acceptance angle (about 45° to 55°) and has a cosine 
response rather than an averaging one. This means that the angle of 
the light falling on the plate has an effect on the reading, just as it 
does in illuminating a subject. 

The Mat plate makes taking readings for individual lights simpler 
and is also useful for measuring illumination on Mat surfaces, such 
as in art copy work, animation plates, etc. Incident meters are gener- 
ally also supplied with a lenticular glass plate which convert them 
to wide acceptance reMectance meters. These see little use on most 
sets as they have very wide acceptance angles and it is difficult to 
exclude extraneous sources from the reading. 

For the most part, incident meters are set for the Him speed and 
shutter speed being used (either electronically or by using slide-in 
plates) and then read out directly in ^numbers. Some meters have 
an alternate mode which reads foot-candles directly; the user is then 
able to calculate exposure separately. This is useful if there is no 
slide for the exposure index (El) being used. 

THE REFLECTANCE METER 

ReMectance meters read the actual luminance of the subject, which 
is itself an integration of two factors: the light level falling on the 
scene and the reMectivity of the subject. (Figure 6. IS). 

On the face of it, this would seem to be the most logical method of 
reading the scene, but there is a catch. Simply put. a spot meter will 
tell us how much light a subject is reMecting but this leaves one ver\ 
big unanswered question: how much light do you want it to rcMect? 
In other words: incident meters provide absolute readouts (f/stops) 
while spot meters provide relative readouts w hich require interpreta- 
tion. While most .spot meters were formerly calibrated in exposure 
value (EV) units, some of the new electronic spot meters provide 
direct readout in Estops, but it would probably be better if they 
didn’t as they are a source of much confusion. 

Think of it this way: you arc using such a meter and photograph- 
ing a very fair skinned girl holding a box of detergent in front of a 
sunset. You read the girl’s face: f/5.6, the box reads f/4, the sky is 
f 22. So where are you? Not only do we not know where to set the 
apeiHire, we don't even know if the situation is good or bad. Let's 
step back a moment and think about w hat it is that light meters are 
telling us. To do this we have to understand the cycle of tone repro- 
duction and lay dow n a basic system of thinking about it. 



THE ZONE SYSTEM 

We must remember that the exposure values of a scene are not repre- 
sented by one simple number: most scenes contain a wide range of 
light values and rcMectances. In evaluating exposure we must look 
at a subject in terms of its light and dark values: the subject range 
of brightness. For purposes of simplicity we will ignore its color 
values for the moment and analyze the subject in terms of its mono- 
chromatic values. 

Let's visualize a continuous scale of gray values from completely 
black to completely white (Figure 6.20). Each point on the gray 
scale represents a certain value which is equivalent to a tonal 
value in the scene. In everyday language we have only vague adjec- 
tives w ith which to describe the tones: "dark gray." "medium gray," 
"blinding white" and so on. We need more precise descriptions. 
Using Ansel Adam's classic terminology we will call the most com- 
pletely black section Zone 0 and each tone which is one f/stop 
lighter is one zone "higher.'’ For example, a subject area which 
rcMects three stops more light than the darkest area in the scene 
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would be designated Zone IV It is erucial to remember that these 
are all relative. Zone 0 is not some predetermined number of ibot- 
eandles it is the darkest area in this secne. 

Still photographers might be accustomed to thinking of ten zones 
in all, but if there is a great contrast range in the scene, there might 
well be zones XII, XllI or more. (Zone system purists will no doubt 
object to such an extreme simplification of the method, but it is suffi- 
cient for the present discussion since few cinematographers do their 
own darkroom work). What we are measuring is subject brightness 
(luminance), which can vary in two ways: its inherent reflectance 
and the amount of light that falls on it. Reflectance is a property of 
the material itself. Black velvet reflects about 2% of the light that 
falls on it. A very shiny surface can reflect up to 98% of the light that 
falls on it. fhis is a brightness ratio (BR) of 1:48. 

However, this is the reflectance ratio if the same amount of light 
falls on both objects. In reality, different amounts of light fall on dif- 
ferent areas in the same frame (indeed, we make our living making 
sure they do). In natural light situations the reflectance ratio can be 
as much as 3200:1. Picture the most extreme example possible: a 
piece of extremely absorbent velvet in deep shadow in the same 
scene with a miiTor reflecting the sun. 

The brightness range of a typical outdoor subject is about 1000:1. 
This is 15 stops and here's the rub: imaging systems cannot repro- 
duce this range of subject brightness, just as the human eye cannot 
accommodate such a range. Recall that the human eye reacts in two 
different ways. First, the iris (the aperture of the eye) expands or con- 
tracts to allow more or less light to pass. Second, the eye shilts it's 
imaging from the cones to the rods. This is like switching to a higher 
speed film. (It is also, in essence, switching to black-and-white film; 
see the chapter on Color Theory.) 

ZONES IN A SCENE 

F.xamine a typical scene with the spot meter see Figure 6.21. II 
you assign the darkest value to Zone 0 you can then find areas which 
are 1. 2, 3, 4, 5, 6, 7 and perhaps 8 stops brighter than the darkest 
area. These are Zones I through IX, This is an important exercise 
and is vital to understanding exposure control. Ignoring the effect of 
color contrast can be cumbersome. It can be helped by viewing the 
scene through a viewing glass, which is a neutral density filter. 

Now picture each of these tonal values arranged in ascending order. 
What you have is a gray scale, and fortunately it is a commonly avail- 
able item. Most gray scales are made to reasonable rigorous densito- 
metric standards and are useful calibration tools. Let's take a look at 
what it really is (Figure 6.20). 





6.1 8. The reflectance or spot meter. 



6,19.The secret of a good silhouette 
shot is to properly expose for the 
background, as in this frame from 
Ninel/2 Weeks, shot by Peter Biziou. 
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6.20. Zones 0 through IX, a stepped 
gray scale and a continuous gray 
scale. By convention zones are repre- 
sented in Roman numerals. 



Film 

Density Zone 



Grayscale 



IX 
1.33 
Pure white 

VIII 

1.18 

Very light gray 

VII 
0.97 
Textured 
light gray 

VI 

0.76 

Lt. middle gray 
V 

0.62 
Middle gray 

IV 
0.48 
Dark middle 
gray 

III 

0.34 

Textured dark 
gray 



II 

0.21 

Very dark gray 
I 

0.11 

Nearly black 
0 

0.01 

Dmax 




IX 



VII 



VI 

V 

IV 



II 



0 
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THE GRAY SCALE 

There are a great many gray seales but they all have one thing 
in common: they vary' from black to white. Most are divided into 
six to ten steps but they certainly don't have to be: many are 20 
steps or more. How white the white is and how black the black is 
varies somewhat depending on the printing quality and the materials 
involved. Some scales include a piece of black velvet since black 
paper can never be truly black. For our purposes, we will consider 
only gray scales where each step represents one full ‘'stop'’ incre- 
ment over the previous, that is: where each step is V2 times the 
reilectance of the previous one (Table 6.7). 

WHY 18%? 

Zone V is the middle zone of a ten-zone scale and we would there- 
fore assume it to be 50% reflectance. It isn't — it is 1 8% reflectance. 
The reason for this is that the eye perceives changes in tone logarith- 
mically rather than arithmetically, as we saw above. If each zone 
were, for example, 10% more reflective than the previous, the eye 
would not read it as a smooth spectrum. 

Discussion of the zone system is always in terms of grays, but any 
color can be interpreted in terms of its gray scale value. The impor- 
tance of value cannot be stressed too much. The value relationships 
between colors canw about ninety percent of the information in any 
picture. In a black-and-white photograph the gradients of light and 
shadow on forms contains the information about form, clearly defin- 
ing all the objects. The black-and-white photo also contains the 
information about the amount and direction of light in the scene. 
Color contributes a small amount of information, but a great amount 
of the beauty and interest of the picture. 

In fact it works out as in Table 6.7. Each step is greater than the 
previous by V2, a familiar number, no? The square root of 2 is 
also the derivation of the f/stop series. What appears middle j^ay 
(Zone V) to the eye is actually 17-1/2% reflectance, which is univer- 
sally rounded otT to 18%. There's more: it turns out that if you take 
dozens of spot readings of typical scenes, most will turn out to have 
an average reflectanee of about 18%. Simply put: 18% is the aver- 
age reflectance of the nomial world. Clearly it is not the average 
reflectance in a coal mine or in the Sahara at mid-day, but in the 
most of the rest of the world it is a reasonable working average. This 
gives us a solid ground on which to build. In fact, it is the standard 
on which incident meters are built. As you recall, in the introduction 
to incident meters we noted that most incident meters, when set for 
film speed and shutter speed, read out directly in f/stops. 



Zone X 


100% 


Zone IX 


70% 


Zone VIII 


50% 


Zone VII 


35% 


Zone VI 


25% 


Zone V 


17.5% 


Zone IV 


12.5% 


Zone III 


9% 


Zone II 


6% 


Zone I 


4.5% 


ZoneO 


3.5% 



Table 6.7. Percentage of reflectance 
for zones. 



ZONE 


DENSITY 


DESCRIPTION 


0 


0.02 


Dmax. 


1 


0.11 


1 st perceptible value lighter than black. 


II 


0.21 


Very, very dark gray 


III 


0.34 


Fully textured dark gray 


IV 


0.48 


Dark middle gray 


V 


0.62 


Middle gray - 18% reflectance 


VI 


0.76 


Light middle gray 


VII 


0.97 


Fully textured light gray 


VIII 


1.18 


Very light gray 


IX 


1.33 


First perceptible gray darker than pure white 


X 


1.44 


Pure white 



Table 6.8. Zones, negative density 
and description. 
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ZONE IX 




ZONE NX 
ZONE VIII 
ZONE VII 
ZONE VI 
ZONE V 
ZONE IV 
ZONE III 
ZONE II 
ZONE I 
ZONEO 



6.21. Zones in a black-and-white How do they do this? How can they know if we are photographing 
print. (Photo by author.) diamonds on a white background or a chimney-sweep in the base- 

ment? They don't know, they just assume that we are photographing 
a scene of average reflectances and the diffusing dome averages the 
light and the meter calculates the f/stop needed to photograph the 
scene for good exposure based on these assumptions. More simply: 
if we are photographing a card that is exactly 18% reflectance (a 
photographic gray card) and we read the light w ith an incident meter, 
then set the aperture to the stop the meter indicates, the print w ill in 
fact come out to be Zone V. 

Try this experiment. Set a photographic gray card in even, uni- 
form light. Read it with a spot meter and note the f'stop the meter 
indicates. Then read the light with an incident meter. The readings 
should be exactly the same. If they're not, have your meters checked. 
Now try a reverse experiment. Read a uniformly lit scene with an 
incident meter and notice the indicated stop. Now take the spot 
meter and read various parts of the scene until you find something 
that the spot meter indicates as the same f/stop. You have just found 
a Zone V subject brightness. 

Now photograph the scene with a black-and-white Polaroid or 
with black-and-white him. Compare the Zone V subject with the 
gray card: they should be roughly the same. This is the simple key 
w hich unlocks the world of exposure control: 

• an incident reading. 

• an average 18“o reflectance. 

• a spot meter reading of a gray card and 
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• Zone V 

are all the same thing looked at from difterenl perspective. 

The result of this is that there arc many different ways to read the 
exposure of a scene and arrive at the same result. 

• You can read it with an incident meter. 

• You can place a gray card in the scene and read it with a spot 
meter. 

• You can find something in the scene that is "'Zone V’’ and read 
it with the spot meter. 

Let's think about that last one, because it really points us in a 
whole new direction. It depends on you making a certain judgment: 
you have to look at a scene in the real world of color and decide that 
it is about Zone V or middle gray. (It takes some practice to do this, 
but it is an incredibly impoilant exercise; I urge you to do it often.) 
What about the next logical step: what if there isn’t anything in the 
scene that is middle gray? What do we do then? Let’s remember that 
each step on the gray scale is one stop different from its neighbor 
(remember, this is a simplified version of the zone system). So if 
Zone V equals f/4 (given a particular film and shutter speed) then 
Zone VI must be f/5.6 and Zone IV must be f/2.8, right? 

So if there is nothing in the scene that equals Zone V, but there is 
something in the scene that equals Zone VI, we’re still in business. 
If we read it and it equals f/5.6 then we know that Zone V would be 
f/4. We also know that Zone V (f/4 in this example) is the same as 
an incident or average reading and is therefore the correct f/stop to 
set on the lens. 

So what is there that we can count on to be roughly Zone VI under 
most conditions? Easy one: Caucasian skin. Average Caucasian skin 
is around Zone VI, it is in fact one of the few constants we can count 
on. Get out your light meter and check it out. If you arc ever stuck 
without an incident meter, or worse, even without a spot meter you 
can always use the old trick." Use your spot meter or any 

reflecting meter to read the palm of your hand. This equals Zone VI. 
Then open up one stop to get Zone V and you have your reading. 
There is a greater variation in non-caucasian skin and so there is no 
one standard, however many DP’s take Zone V as a starting point tor 
African-Americans. 

1 think you can see where this leads us. We don’t have to confine 
ourselves to just reading things that equal Zone V and Zone VI: in 
fact we can do it with any zone. It all depends on your judgment of 
what gray tone a subject brightness should be. In real file, it takes 
years of practice and mental discipline to accurately determine sub- 
ject brightnesses in terms of gray scale values, but in the long run it 
is a useful skill. If you can pre-visualizc what gray-scale value you 
want a particular subject to be in the final print, you then have the 
power to vvhere you want it in the exposure range. This 

turns out to be a powerful analytical and design tool. 

PLACE AND FALL 

What do we mean by ‘"placement?" We just saw its simplest form. 
We “placed" the skin-tone value of the hand on Zone VI. We can, 
if we want, place any value in the scene. Say we have a gray back- 
ground in the scene which the director wants to be “light gray." We 
decide that by light gray, she means Zone VII (two stops above 
middle gray). We then read the background with a spot meter and it 
indicates f/4. We then count down two stops and get f/2. If we set 
the lens at f/2, that gray background will photograph as “light gray" 
or Zone VII. 



Let's trv- the reverse as a thoughl experiment. Say we had the 
same background under exactly the same lighting conditions, but 
the director decided she wanted it to be dark gray, which we lake to 
mean Zone III. We read it with the spot meter and of course nothing 
has changed, the spot meter still indicates f/4, only now we want the 
gray background to appear much darker, so we ‘‘place" it on Zone 
III, which we do by counting “up" two stops to get f/S. Common 
sense tells us that if we photograph the same scene at f/8 instead 
of f/2, it is going to come out much darker in the final print: the 
gray background will not be Zone III (dark gray) instead of Zone 
VII (light gray). 

Nothing has changed in the actual set; we have changed the value 
of the final print by “placing" the value of the background ditTer- 
ently. But what’s the flaw in this ointment? There is more in the 
scene than just a gray background, and whatever else is there is 
going to be photographing lighter or darker at the same time. This 
brings us to the second half of the process: “fall." 

If you place a certain value in a scene on a certain zone, other 
values in that scene are going to fall on the gray scale according to 
how much different they are in illumination and reflectance. For our 
example, let's assume we are using a Pentax Spotmeter which has 
a zone dial attached to it. The Pentax reads in EVs. Typical while 
skin lone is a Zone VI. You read an actor’s face and find that it reads 
EV 10. Tum the dial so that 10 aligns with Zone VI. Now read the 
exposure indicated opposite Zone V: this is the exposure to set the 
lens aperture, adding adjustments for filter factors, etc. 

Let’s ti 7 an example. We are lighting a set with a window. We set a 
lOK to simulate sunlight streaming in through the window. We then 
read the curtains and the spot meter indicates f/1 1. We have decided 
that we want the curtains to be very “hot" but not burned out. On 
the film stock we are using today, we know that white “bums out" 
at about three stops hotter than Zone V. So we want to “place" the 
curtains on Zone VIII (three stops hotter than the average exposure). 
By placing the curtains on Zone VIII, we have determined the f/slop 
of the camera: it will be f/4, right? 

We then lake an incident reading in the room where the people will 
be standing. The incident reading is f/2. 8. This means that people 
standing in that position will photograph one zone too dark. Maybe 
for this scene that's OK, but let’s assume we want to actors to have 
normal exposure which will result in normal skin tone values. In 
other words Zone VI “falls" at f/4 (one stop above the incident read- 
ing, which equals Zone V). Their skin lone will come out as Zone V 
instead of Zone VI. 

To correct the situation we have to change the balance. If we just 
open up the lens, we are shifting the placement of the curtains and 
they will bum out. We must change the ratio of the illumination, not 
just shift the aperture of the camera. We can either tone down the 
I OK hitting the w indow with a double scrim (reducing it one stop) 
or we can raise the exposure of the subject area by increasing the 
light level there one stop. Either way are manipulating the subject 
values of the foreground to “fall" where we want them, based on 
our “placement" of the curtains on Zone VIII. We could have ju.st 
as easily approached it from another direction, of course. We could 
“place" the foreground values where we want them and then see 
where the curtains “fall." It’s the same thing. By reading the scene 
in ditTerent ways you can “place" the values of the negative where 
you want them to fall. 

Placement is important in determining subject brightness ranges 
and contrast ratios and in reading subjects which you can't gel io1br 
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an incident reading. In order to expose by placement you must pre- 
visualize which zone you want a subject value to reproduce as. For 
Ansel Adams, the godfather of exposure, pre-visualization was what 
it was all about, and remember, he dealt mostly with landscapes 
where he had no control over lighting. Since we usually control the 
lighting we can take pre-visualization one step further. 

READING EXPOSURE WITH ULTRAVIOLET 

Ultraviolet lights present a special problem. Several companies 
make ultraviolet light .sources. They include Wildfire and Nocturn. 
When combined with props or clothing painted with UV sensitive 
fluorescent paints or dyes or with objects that naturally fluoresce 
such as your old Jimi Hendrix poster, an incident reading is mean- 
ingless. The only valid means of assessing exposure is a reflected 
reading. A wide angle reflectance meter will work if you have one, 
or have an adapter for your incident meter. If that is not available, 
a spot reading will work. Here, it is important to consider the Zone 
values and use judgment and calculate the exposure accordingly. 

EXPOSURE AND THE CAMERA 

Nearly all film cameras have rotating reflex shutters, which control 
exposure by alternately rotating closed and open sections past the 
film plane: while the closed section is in front of the film gate, the 
film moves, while the open section is in front of the gate, the film 
is exposed (Figures 6.12 and 6.13). Some video cameras also have 
variable exposure times. 

The exposure time of the camera is determined by two factors: the 
speed at which the shutter is operating and the size of the open sec- 
tion. The speed is determined by the frame rate at which the camera 
is operating. The U.S. standard is 24 frames per second for sync 
sound filming and the European standard is 25 frames per second 
(based on the 50 cycles per second power supply). This carries over 
to High Def shooting as well in 24P or 25P mode. The open section 
of the rotating shutter assembly is referred to as the "‘shutter angle" 
and is measured in degrees. Sensibly, most shutters are hall open 
and half closed, which makes the shutter angle 180°. Some shutters 
are 165° and many are adjustable (Table 6. 1 1 ). 

With the camera operating at 24 fps and a 180° shutter, the expo- 
sure time is 1 48th of a .second ( 1 50th at European 25 fps). This is 
commonly rounded off to I /50th of a second and is considered the 
standard motion picture exposure time. 

Light meters that use ditTerent slides for various ASAs (such as 
the venerable Spectra or Studio Sekonic), just assume a L50th of 
a second exposure. Exposure time can then \my in two ways: by 
changing the frame rate (which is common) and by varying the shut- 
ter angle (which is less common). Exposure is detemiined by this 
formula: 

Shutter speed for 1 80° shutter = 

1 

2 X fps 

Exposure in seconds = 

shutter opening (deg rees) 

360 X frames per second 



MORE INFORMATION 

For more on exposure, including detailed tables lor exposure with 
filters, macro, miniatures, shutter changes, shutter angle, ramping, 
various film stocks, high and low speed shooting, special effects and 
other data, see The Filmmaker s Pocket Reference. 
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FPS 


24 1 25 


30 


32 


38 


48 


60 


76 


96 


120 


150 


190 


240 


300 


380 


480 


Stops 


Normal 


1/3 


1/2 


2/3 


2 


1 1/3 


l2/3 


2 


2 1/3 


2 2/3 


3 


3 1/3 


32/3 


4 


4 1/3 





Table 6.9. (top) Exposure changes 
for high speed shooting. 

Table 6.10. (above, right) Exposure 
changes for low speed shooting. 
Both this chart and table 6.9 apply 
equally to film and video. 

6.22. (above middle) Butterfly rotat- 
ing shutter from a reflex film 
camera. 

6.23. (above) Adjustable rotating 
shutter. Shutter anble adjustment in 
video or High Der cameras is done 
electronically. 

Table 6.1 1 . (right) Exposure changes 
with various shutter angles. These 
shutter angles are typical for various 
makes of film cameras. 



FPS 


8 


12 


16 


24 


25 


32 


48 


96 


120 


240 




1/16 


1/24 


1/32 


1/50 


1/50 


1/60 


1/100 


1/200 


1/250 


1/500 



180° SHUTTER 


EXPOSURE 
(in stops) 


165° SHUTTER 


120 ° 

SHUTTER 


180 


No change 


165 


120 


140 


- 1/3 


130 


100 


110 


2/3 


100 


80 


90 


1 


80 


60 


70 


1 1/3 


65 


50 


55 


1 2/3 


50 


40 


45 


2 


40 


30 


35 


2 1/3 


30 




30 


2 2/3 


25 




22 


3 


20 




18 


3 1/3 


15 





For a more detailed discussion of exposure in regard to lighting with 
scene lighting examples, see Motion Picture and Video Lighting, 
both published by Focal Press. 
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color theory 




THE NATURE OF LIGHT 

As we recall from the chapter on exposure, light is composed 
of photons, which have the properties of both matter and light. 
Even Newton recognized that individual photons don't have "color”, 
but they do have different properties of energy which cause them 
to interact in different ways with physical matter, which, when 
reflected is perceived by the eye/brain combination as "color." 

Every single photon of light has a characteristic color which can 
vary if the observer is moving toward or away from the light source. 
Visible light is a small part of the continuous spectrum of electro- 
magnetic radiation most of which is not directly observable, and was 
unknown until the last century. At the low frequency (long wave- 
length) end of the spectrum wt find radio, television, microwave, 
and infra-red radiation. (Figure 7.2). 

Then we encounter a tiny slice of the spectrum which we can see 
with our eyes; this extends from red to violet — the colors of the 
rainbow. They were originally classified as Red, Orange, Yellow. 
Green, Blue, Indigo and Violet. (R-O-Y-G-B-l-V). Above violet the 
high frequency arc ultra-violet, x-rays, and gamma rays. 

Indigo is no longer recognized as a color of the spectrum so the 
I is no longer used. Where fomierly it could be memorized as Roy 
G. Biv, Roy no long has a vowel in his last name and it is now 
Roy G. Bv. Visible light is only produced when an electron falls 
into the second shell of an atom. Different colors happen because 
atoms have different sizes, different nuclear charges, and influences 
on each other when they are close together. For our purposes, it is 
conventional to consider visible light as a wave, as it exhibits all 
properties of a wave and follows the same rules as all electromag- 
netic waves. 

Waves have four major properties: 

• Amplitude 

• Frequency 

• Wavelength 

• Speed 

Amplitude is the height of the wave. (Figure 7.3). It shows the 
energy ot the event that started the wave. In the previous pond 
example, if we had hoisted a large boulder and (with the help of a 
friend) launched it into the pond, we would have seen much higher 
waves come crashing toward us. For example, in audio, loud sounds 
have high amplitude. 

Frequency is a measure of the number of waves that pass a point in 
a given amount of time. It is usually measured in Hertz (Hz>. One 
hertz means one wave (peak to peak) passes every second. When 
we count waves, we have to divide the whole waveform into pails. 
The easiest way to do this is to go from one crest to another. This 
is one wave. We can now count the number of crests passing in a 
second to find our frequency. Again, to use an audio analogy. A^short 
frequency wave is a very high pitched sound — like a dog whistle. 
A long frequency wave is a low pitched sound, like a bass note on a 
guitar. Wavelength is Just that: the length of the w ave. It is measured 

7.1. (previous page) Color theory iti units of distance, which can be anything from meters to nanome- 
played a key role in the selection 
of wardrode and props, graphic 
impact and harmony in this shot 
staged in front of a New York City 
firehouse. (Photo by author.) 

7.2. (right)The naturally occuring 
color spectrum and respective 
wavelengths in nanometers. 



450nm 490nm S60nm 590nm 630nm 780nm 
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lers. A nanometer is one ihousand-millionth of a meter. (A meter, 
just for reference, is one millionth of the distance from the equator 
to the North Pole.) 

COLOR PERCEPTION 

The perception of eolor is a complex phenomenon which involves 
the physics ol' light, the nature of physical matter, the physiology 
of the eye and it’s interaction with the brain and even social and cul- 
tural factors. We can break it down to five aspects: 

• Abstract relationships: purely abstract manipulation of color 

for it's ow n sake. 

• Representation: e.g., a sky is blue, an apple is red. 

• Material concerns: texture: chalky, shiny, reflective, dull, etc. 

• Connotation and symbolism: Associative meanings, memory, 

cultural significance, mythical reference. The red, white and 
blue of the flag. 

• Emotional expression: the fiery red of passion, the eold blue of 

night, etc. 

Most people can tell you that the three primaries are red, green and 
blue, but few can say w hy these, of all colors are the primaries. The 
reason is in our eyes. 

THE TRISTIMULUS THEORY 

The human retina is filled w ith two kinds of light receptors which 
are called rods and cones. (Figure 7.4). The rods arc primarily 
responsible for the perception of light and dark: value or gray.scale. 
The cones primarily perceive color. The retina has 3 kinds of cones. 
The response of each type of cone as a function of the wavelength 
of the incident light is shown below. The peaks for each curve are 
at 440nm (blue), 545nm (green) and 58()nm (red). Note that the last 
two actually peak in the yellow part of the spectrum. 

FUNCTIONS OF THE EYE 

There arc many theories to explain the phenomenon of eolor vision. 
The most easily understood is the three-component theory which 
assumes three kinds of light sensitive elements (cones) — each 
receptive to one of the primary colors of light — an extreme spec- 
trum red. (Figure 7.5), an extreme spectrum violet and an imaginary 
green. There are about seven million cone in each eye. They arc 
located primarily in the central portion of the retina called the fovea, 
and are highly sensitive to color. People can re.solve fine details with 
these cones largely because each one is connected to its owm nerve 
end. Muscles controlling the eye always rotate the eyeball until the 
image of the object of our interest falls on the fovea. Cone vision is 
know n as photopic or daytime vision. 

Other light receptors, called rods, are also present in the eye but 
they are not involved in eolor vision. Rods serve to give a general, 
overall picture of the field of view, and are receptive only to the 



Wavelength 




7.3. Components of a wave. 
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Frequency (hz) 







7.4. (top) Physiology of the eye. 

7.5. (above) Rods and cones in the 
retina. 



7.6. Spectral response of the human 
eye. 
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quantity of light waves entering the eye. Several rods are eonneeted 
to a single nerve end; thus they cannot resolve line detail. Rods are 
sensitive to low levels of illumination and enable the eye to see at 
night or under extremely low lighting conditions. Therefore, objects 
which appear brightly colored in daylight when seen by the color- 
sensitive cones appear only as colorless forms by moonlight because 
only the rods are stimulated. This is known as scotopic vision. 

THE PURKINJE EFFECT AND MOVIE MOONLIGHT 
As the adjacent spectral .sensitivity curves show, the eye is not 
equally sensitive to all wavelength. In dim light particularly, there 
is a definite shift in the apparent brightness of different colors. This 
was discovered by Johannes von Purkinje. While walking at dawn 
one day, von Purkinje observed that blue flowers appeared brighter 
than red. while in full daylight the red flowers were brighter than 
the blue. This is now called the Purkinje effect and is particularly 
important in photometiy the measurement of light. The Purkinje 
ctTect fools the brain into perceiving moonlight as slightly blueish. 
even though as reilected sunlight, it is the same color as daylight. 
This is the reason it is a convention to light night scenes blue. 

LIGHT AND COLOR 

Color is light, but the color of objects is a combination of the color 
of the light and the nature of the material it is falling on and being 
reflected by. E.ssentially, the color of an object is the wavelenghts 
of light which it docs not absorb. Sunlight appears white — it con- 
tains all colors. Light is an additive system of color. Red. Green and 
Blue are the primaries. When mixed in pairs they produce Magenta, 
Cyan and Yellow (a hot red, a blue/grecn, a bright yellow). The mix- 
ture of all colors in light creates white. The human eye has receptors 
(cones) Red/Green, Blue/Yellow which translate light waves of dif- 
fering length to the optic nerve. The eye is not equally sensitve to all 
colors, (Figure 7.6) this has far ranging implications in color theory, 
exposure and even light meters. 

Paint is a subtractive system of color. The primaries are Red. Blue 
and Yellow. The mixing of paint removes subtracts light. .All colors 
mixed would produce a muddy gray brown, or theoretically black. 
For our purposes we will be discussing the subtractive system of 
color, but painters need to understand both. Since the world they ivy 
to capture in paint and their actual paintings are affected by light 
and the additive system of color. Color has four basic qualities: Hue. 
Value, Chroma and Temperature. The first three are physical proper- 
ties and are often called the dimensions of color. The last is a psy- 
chological aspect of a color. 

The First Dimension: Hue A hue is a wavelength of light. It is 
that quality by which we give names to color (i.e., red, yellow, blue, 
etc.) The average person can distinguish around 1 50 distinct hues. 
The hue of a color is simply a definition of it's w avelength: it's place 
on the natural color spectrum. 

Hue, along with Chroma (.saturation) and Value (lightness/darkness) 
make up the three distinct attributes of color. The terms "red" and 
"blue" are primarily describing hue — hue is related to wavelength 
for spectral colors. It is convenient to arrange the saturated hues 
around a Newton Color Circle. Starting from red and proceeding 
clockwise around the circle below to blue proceeds from long to 
shorter wavelengths. However it shows that not all hues can be rep- 
resented by spectral colors since there is no single wavelength of 
light which has the magenta hue — it may be produced by an equal 
mixture of red and blue. Newton created the color he called purple 
by mixing red and blue pigments, thus creating a wheel of colors. 





7.7. Color is a crucial component of 
this frame from Days of Heaven, The 
primary red and the orange tones 
function not only as pure color but 
also have strong associations with 
mood and time of day — both of 
which are important in the story of 
this film. The shooting schedule of 
the film was built around times of 
day when shots like this could be 
captured — there Is no way you can 
fake a shot like this with a special 
filter or "fix it up in post." 



The Second Dimension is Value — Relative lightness of darkness 
of color. A liuhtened color is called a Tint: created by adding white 
to a color, a" darkened color is called a Shade, created by adding 
either black or a complement to a color. Dark colors are otten called 
L.ow Key Colors, pale colors arc High Key Colors. 



VALUE 

Value, along with Chroma (saturation) and Hue make up the three 
distinct attributes of color. (Figure 7.8). The relative lightness of a 
colored surface depends upon the illuminance and upon its reflec- 
tivity. Since the perceived lightness is not linearly proportional to 
the reflectivity, a scale from 0 to 10 is used to represent perceived 
lightness in color measurement systems like the Munsell system. It 
is found that equal surfaces with diilering spectral characteristics 
but which emit the same number of lumens will be perceived Xo be 
equally light. If one surface emits or reflects more lumens, it will be 
perceived'^to be lighter in a logarithmic relationship which yields a 
constant increase in lightness of about 1.5 units with each doubling 
of lightness. 

Fver>' pure hue has its own value before mixing. No color is as 
dark as black or as light as white, but pure violet is darker than pure 
orange; yellow is lighter than green. By arranging the color wheel as 
a color-value wheel, according to the value of each hue, we develop 
a simple curve, with violet as the darkest hue and yellow as the 
lightest. The average person can distinguish about 200 distinct value 
changes. Value is not equal for all hues. 

The Third Dimension: Chroma, (also called Intensity and Satura- 
tion) The strength of the color, or relative purity of a color — its 
brilliance or dullness (grayness). Any hue is most bright in its pure 
state when no black or white has been added to it. Adding black or 
white or both (gray), or adding the color's complement (the color 
opposite it on the color wheel) lowers the intensity, making a color 
duller. .A color at its lowest possible intensity is said to be neutral. 
Here the average person can see only about 20 levels ol chroma 
change. 

Temperature: Another aspect of a color is temperature. The tem- 
perature is the relative wamith or coolness of a hue. This derives 
from the psychological reaction to color — red or red/orange the 
wannest and blue or bluc/green the coolest. It has been proven that 
people coming in from the cold to a room panted in cool colors 



7,8. Value is the relative lightness 
or darkness of a particular hue as 
shown here. 
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7.9. (above) Warm and cool colors. 

7.10. (right) The derivation of the 
color wheel from the spectrum, as 
devised by Newton. 




Magenta 



take longer to feel warm than those coming into a room painted in 
warm colors. Even body temperature has been found to differ by 
a few degrees in rooms painted wann to those painted cool. Color 
temperature is derived from physical temperature — a neutral body 
when heated will first glow red. then orange and eventually white. 



7.1 1 . Primary, secondary and tertiary 
divisions on the color wheel. 




THE COLOR WHEEL 

Artists have found it helpful to bend the linear spectrum around in a 
circle called the color wheel. The British scientist Sir Isaac Newton, 
who discovered the spectrum in the seventeenth ccntui^, afso turned 
it into a color wheel. (Figure 7.10) On the color wheel, instead of 
being at opposite extremes, red and violet lie next to one another. A 
circular spectrum better describes our perception of the continuous 
flow of hues, and it establishes opposites across the diameters.The 
color wheel is created by wrapping the visible spectrum into a circle 
and joining the far red end (loing wavelengths) to the far violet end 
(short wavelengths). 

Primary Colors arc hues which cannot be mixed and from which 
all other colors can be mixed. In light they are red, green and blue. 
Secondary Colors are hues made by mixing two primaries 
RED+BLUE = Magenta 
BLUE + GREEN =Vyan 
RED ^ GREEN =YcHow 

Tertiary Colors are combinations of the secondai 7 colors. The pri- 
maiy, secondai^ and tertiary colors together make up the twelve 
colors of the basic color wheel. (Figure 7. 1 1 ) 
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BEYOND THE COLOR WHEEL 

The color wheel is very useful bul it deals only with hue, the spectral 
color. It tells us nothing about how bright the color is or how light or 
dark it is in terms of the gray scale. 

THE MUNSELL SYSTEM 

One of the most influential color-modeling systems was devised by 
.Mbert Henry Munsell. an American artist. Munsell desired to create 
a "rational way to describe color" that would use clear decimal nota- 
tion instead of arbitral color names. The Munsell system describes 
color in three dimensional form. The hues are arranged in a circle. 
Variations in chroma are away from or towards the central a.xis and 
variations in value are up and down the central axis, llis system, 
w hich he began in 1 898 with the creation of his color sphere, or tree, 
saw its full expression with his publication, A Color Notatioiu in 
1905. This work has been reprinted several times and is still a stan- 
dard for colorimetry (the measuring of color). 

Munsell modeled his system as a globe around whose equator runs 
a band of colors. (Figures 7.12 and 7.13). The axis of the orb is a 
scale of neutral gray values with white as the north pole and black 
as the south pole. Extending horizontally from the axis at each gray 
value is a gradation of color progressing from neutral gray to full 
saturation. 

HUE, CHROMA AND VALUE 

Munsell named these aspects, or qualities. Hue. Value, and Chroma. 
They are similar to the traditional uses of these terms, but slightly 
dilTerent in some ways. 

HUE 

Munsell defined hue as "the quality by which we distinguish one 
color from another." Hue is the spectral color: it can be defined by its 
wavelength on the electromagnetic spectrum. It is what, in everyday 
language, we call "color." 

Munsell selected five principle colors (this is slightly different 
from the "primary" colors): red. yellow, green, blue, and purple; and 
five intermediate colors: yellow-red. green-yellow, blue-green, pur- 
ple-blue, and red-purple; and he airanged these in a wheel measured 
off in 1 00 compass points: 

The colors were simply identified as R for red. YR for red-yellow, 
Y for yellow, etc. Each primary and intermediate color was allotted 
ten degrees around the compass and then further identified by its 
place in the segment. For example, primary red would be identified 
as 5R since it stands at the mid-point of the red segment. 2.5R would 
be a red tending more toward red-purple, while 7.5R is a red tending 
more toward yellow-red. 

VALUE 

Value was defined by Munsell as "the quality by which we distin- 
guish a light color from a dark one." In common language it might 
be referred to as "dark red" or "light red." Value is a neutral axis 
that refers to the gray level of the color which ranges from white to 
black. As notations such as I OR, 5YR, 7.5PB, etc. denote particular 
hues, the notation N is used to denote the gray value at any point 
on the axis. Thus a value of 5N would denote a middle gray, 2N a 
dark gray, and 7N a light gray. In Munscll's original system, values 
1 N and 9N arc, respectively, black and white, though this was later 
expanded to values of 0 (black) through 10 (white). We can, of 
course, see precise parallels to the Zone System. Remember the 
zone system is a way of considering all visible things in terms of 



ihcir light and dark value wilhoul regard to their color. Here we are 
just adding the elements of color. 

The value of a particular hue would be noted with the v alue after 
the hue designation. For example, 5PB 6/ indicates a middle pur|')le- 
blue at the value level of 6. It should be noted, too, that Munsell’s 
scale of value is visual, or perceptual. That is, it's based on how 
we see differences in relative light, not on a strict set of mathemati- 
cal values from a light source or illuminant. This is because the 
eye/brain combination does not perceive all hues and values equally. 
(The CIE system described below is a more mathematical method 
of describing color; a method which can be more closely associated 
with color emulsion or electronic representations of color.) 

CHROMA 

Chroma is the quality that distinguishes the difference from a pure 
hue to a gray shade. The chroma axis extends from the value axis 
at a right angle and the amount of chroma is noted after the value 
designation. We can, of course, see precise parallels to the zone 
system. Remember the zone system is a way of considering all vis- 
ible things in terms of their light and dark values. However, chroma 
is not unifomi for every hue at every value. Munsell recognized that 
full chroma for individual hues might be achieved at very different 
places in the color sphere. For example, the fullest chroma for hue 
5RP (red-pur|')le) is achieved at 5/26: Another color such as lOYR 
(yellowish yellow-red) has a much shorter chroma axis and reaches 
fullest chroma at 7/10 and 6/10: 



7.12. (top, right) and 7.13 (bottom, 
right) Advancing and retreating color 
in Barry Lyndon. Viewed as invidual 
sements within the film,the color iust 
becomes part of the scene. When 
look at them in direct opposition 
we can more clearly see how they 
play a role in the storytelling of each 
moment in the film. 
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HUE 

Colors of various hues are 
located al different angles on a 
circle around the neutral axis, with red 
as the zero point. 



CHROMA 

Chroma increases outward 
from the neutral axis, toward 
stronger colors 



VALUE 

Value increases increases upward, from 
black at the bottom to white a the top 
Black, white and grays which have no hue. are 
located on a vortical line called the "neutral axis" 



In the Munsell System, reds, blues, and purples tend to be stronger 
hues that average higher chroma values at full saturation, while yel- 
lows and greens are weaker hues that average fullest chroma satu- 
ration relatively close to the neutral axis. Reds, blues, and purples 
reach fullest saturation at mid-levels on the value scale, while yel- 
lows and greens reach it at higher values. The result of these dif- 
ferences is that what Munsell originally envisioned as a sphere is 
radically asymmetrical. A three-dimensional solid representation of 
Munsell's system is shown in Figures 7.14 and 7.15. 




7.14. (above) The Munsell system is 
formed as a tree structure; tne varia- 
tions in horizontal size are due to the 
fact that some hues reach full satura- 
tion sooner than others. 

7.15. (left)The Munsell system repre- 
sents hue, chroma and value as three 
axes of a tree structure. 



COLOR MIXING 

COMPLEMENTARY 

Hues directly opposite one another on the color wheel are called 
complements. They are called complements because they contain or 
complete the triad of primary colors — for example, the primary 
red is opposite the secondary green, which contains the primaries 
yellow' and blue. 



ADVANCING AND RETREATING COLOR 

Another psychological response: hottest, darkest colors move lor- 
w'ard aggressively as do black, brown, dark blue and dark green. Pale 
tones retreat. Pale green and blue the furthest. Pale reds, oranges and 
yellows recede but not as far as cools. Yellow though light, advances 
when intense. (Figures 7.12 and 7.13). 

Weight and Balance — The way we see color depends not only on 
the color themselves, but also on the size of each color area, on the 
shapes that contain the color, and on the interaction between neigh- 
boring colors. Darker hues, like darker values, tend to be heavier 
looking than lighter ones, yet, warm intense colors like yellow and 
orange and can overpower a darker color. 

FILM AND VIDEO COLORSPACE 

The medium, whether it is paint, television, film, fabric or printed 
matter, also affects the possible range of colors, i.e., all the possible 
variations in hue, value and chroma that can be achieved in a 
medium, is referred to as its color gamut. In monitors and video sys- 
tems, it is often referred to as colorspace. 



7.16. Relative colorspace of film and 
video. 




FamCokxspacr Video Coto»H»ce 



color theory 

135 



7.17. Triadic harmonies. 




Cyan cyan 



TRANSPARENCY AND REFLECTION 

These tend to lighten color. Transparency is the ability to see throutih 
the color to another under it. Reflection on a form as well as trans- 
parency will lighted it. In paint the transparency and reflective qual- 
ity of the paint will affect the value and intensity of the color as 
well, this principle is used in set painting, prop and wardrobe and 
can affect lighting choices. 



7.18. (below) Complimentaries. 

7.19. (bottom) Split complimenta- 
ries. 



RED 




COLOR HARMONIES & THE INTERACTION OF COLOR 

Color Harmony Like music, color can be strongly emotive and 
expressive. Certain combinations of color, as of sound, have seemed 
to have special beauty or be intrinsically pleasing in ways most 
people recognize intuitively. The notions of balance and resolution 
are implied in color harmony. I lannony refers to clear relationships 
ba.sed on divisions of the color wheel, see Figures 7. 1 7. 7. 1 8 and 
7.19. Some examples of color hamiony follow-’ 

• Monochrome Color Harmony — refers to a harmony of tones 
of all the same hue but at different values and intensity (i.e. 
tints and shades of Blue). 

• Analogous Color Harmony — is a harmony of hues close 
to or touching one another on the color wheel, although of 
different values and intensities, (i.e. yellow-green, green and 
blue-green or yellow, green and blue). 

• Triadic Harmonies — are based on groups of three colors 
more or less equidistant from one another on the color wheel. 
The three primary or the three .secondary colors form triadic 
harmonies, but any group of three will serve, if they are 
evenly spaced around the color wheel. 

• C omplementary I larmonies — involve the pairing of any two 
colors that sit opposite one another on the color wheel, (i.e. 
red with green, yellow with violet) 

• Split Complementary Harmonies — group a color not with 
its complement, but with the pair of colors adjacent to its 
complement, (i.e. yellow with red-violet and blue-violet, blue 
with yellow- orange and red orange, red w'ith yellow-green 
and blue-green). 

• Discord and Discordant Colors — Colors can be mismatched 
or out of harmony, often referred to clashing colors. This hap- 
pens when a grouping of harmonious colors are placed next 
to a color outside the hamiony. 



RED 




INTERACTION OF COLOR AND VISUAL PHENOMENA 
All perception of color is ba.sed on an interaction of color. One color 
cannot be seen unless it has others around it. Scientists have put 
individuals in a room painted in one color. The subject could not 
distinguish what color the room was. instead they saw white. Only 
when another color was introduced to the environment were they 
able to see color. More important is the understanding of how color 
changes when surrounded by or touching other colors. The effect of 
simultaneous contrast is greatest at the edges between colors or on 
patterns of small scale. 
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Degradation of Colors: One color adjacent to another color will 
give a tinge of its complement to the other color. Therefore, two 
adjacent complementary colors brighten each other. Therefore non- 
complemcntary colors will have the opposite effect. A yellow next 
to a green will give the green a violet tinge, making the latter appear 
muddy. This is known as the degradation ol* color. 

AFTERIMAGES 

Eye fatigue by staring at a color or a bright light can occur; this 
causes us to see an image in opposition of what we were looking 
at as relaxation from the stress of one color. A red dot will give a 
green afterimage. One can train their eyes to look into the shadow' of 
a color and you can find its complement. 

THE LAWS OF SIMULTANEOUS CONTRAST 

Devised by the French chemist Michel-Eugene ChevreuL the law of 
simultaneous contrast was first described in his book ’The Law of 
Simultaneous Contrast" written in 1839. When one object is next to 
another it is useful if any color difference between them is empha- 
sized. Think of a man in a brown jacket standing in front of a brick 
wall. 1 le is easier to distinguish if the eye/brain combination empha- 
sizes whatever color difference exists between the jacket and the 
wall. To do this, the visual system modifies our perception of the 
red in both the jacket and the wall, but the adjustment is larger in 
the jacket since it is smaller and surrounded by the wall. The result 
of this adjustment is called simultaneous contrast. Put more simply: 
our perception of a color is changed by a color that surrounds and 
touches it. Both colors are actually changed by being next to each 
other. When two dilTerent colors come into direct contact, the con- 
trast intensifies the difference between them. (Figure 7.20). 

A light color next to a dark color will appear lighter and the dark 
will appear darker. The same is true for hue (i.e. yellow/greener), 
temperature (hotter/cooler) and chroma (brighter/duller). 

• Colors arc modified in appearance by their proximity to other 
colors. 

• All light colors seem most striking against black. 

• Dark colors seem most striking against w'hite. 

• Dark colors upon light colors look darker than on dark 
colors. 

• Light colors upon dark colors look lighter than light colors. 

• Colors are influenced in hue by adjacent colors, each tinting 
its neighbors with its own complement. 

• If two complementary colors lie side by side, each seems 
more intense than by itself. 

• Dark Hues on a dark ground which is not complementary w ill 
appear weaker than on a complementary ground. 

• Light colors on a light ground which is not complementary 
w ill seem weaker than on a complementary ground. 

• A bright color against a dull color of the same hue will further 
deaden the color. 

• When a bright color is used against a dull color, the contrast 
will be strongest w hen the latter is complementary. 

• Light colors on light grounds (not complementary) can be 
greatly strengthened if bounded by narrow bands of black or 
complementary colors. 

• Dark colors on dark grounds (not complementary) can be 
strengthened if similarly bounded by white or light colors. 




7.20. Simultaneous contrast In prac- 
tice. 






7.21. Additive color. 

7.22. Subtractive color. 



METAMERISM 

All this is closely related to metamerism. Two colors that match 
under one light source, but do not match under a different light 
source are called metamers. They are said to be a metamcric match. 
Metamerism occurs because the appearance of a color depends on 
the wavelengths it reflects which, in turn, depend on the wave- 
lengths of the light source. 

This can have an important influence of the selection of colors for 
sets or props, especially in the case of green screen or blue screen 
work. Always take the light .source into consideration when pre- 
viewing paint chips, wardrobe, makeup, etc. Obviously, this is the 
reason that the makeup room and wardrobe trailer should have a 
light source which approximates what will be used on the set. 

COLOR MODELS 

In addition to the pioneering Munsell system, several dilTerent color 
models are used to classify colors and to qualify them according to 
such attributes as hue, saturation, chroma, lightness, or brightness. 
There are a number of models which arc relevant to film and video: 

THE RGB (CMY) COLOR MODEL 

The red. green, blue (RGB) and cyan, magenta, yellow (CMY) 
models are closely related; one is based on the additive primaries 
and the other on the additive secondaries. These arc also the most 
representative models for additive and subtractive colors, respec- 
tively. RGB is also the basic color model for video and computer 
monitors. 

CMY is most commonly referred to as CMYK. The K stands for 
black (since B is already used for Blue). In subtractive colors (inks 
and paints) adding all three primaries together theoretically pro- 
duces black. In additive color, mixing the three primaries together 
produces white light. So black has to be considered as a separate 
color. 



ADDITIVE COLORS 

Additive colors are those relevant to light and mixing colors in light. 
(Figure 7.21). The most common examples of this are television 
screens and computer monitors, which produce colored pixels by 
firing red. green, and blue electron guns at phosphors on the televi- 
sion or monitor screen. Additive color can be produced by mixing 
two beams of colored light, or by layering two or more colored gels 
or by showing the two colors in rapid sut'ession. 

This can be illustrated by a technique used in the earliest experi- 
nicnts with additive colors; color wheels. These are disks whose sur- 
face is divided into areas of solid color. When attached to a motor 
and spun at high speed, the human eye cannot distinguish between 
the separate colors and sees them instead as a composite of the 
colors on the disk. Color can also be mixed by showing small bits of 
color closely spaced together — such as pixels on a video screen. 

SUBTRACTIVE COLORS 

Subtractive colors are used to de.scribe w hen pigments in an object 
absorb certain wavelengths of white light while reflecting the rest. 
(Figure 7.22). Any colored object, whether natural or man-made, 
absorbs some wavelengths of light and reflects or transmits others; 
the wavelengths left in the reficcted/transmitted light make up the 
color we sec. This is the nature of print color and cyan, magenta, 
and yellow, as used in four-color process printing, arc considered to 
be the subtractive primaries. The subtractive color model in printinu 
operates not only with CMY(K). but also with printing inks. 
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RGB 

Red. green, and blue arc ihe primary stimuli for human color percep- 
tion a^id are the primary additive colors. The importance of RGB as 
a color model is that it relates very closely to the way we perceive 
color with the cone receptors in our retinas. RGB is the color model 
used in video or any other medium that projects the color. It is the 
basic color model on computers and is used tor web graphics. 

CMY(K) 

Cyan, magenta, and yellow correspond roughly to the primary colors 
in art production: red. blue, and yellow — they are the secondary 
colors of the additive system. 

Both models fall short of reproducing all the colors we can sec. 
Furthennore, they differ to such an extent that there arc many RGB 
colors that cannot be produced using CMY(K), and similarly, there 
are some CMY colors that cannot be produced using RGB^ The 
exact RGB or CMY gamut depends on other factors as well. Every 
RGB device, whether it be color negative, transparency film, video 
camera, display monitor, color printer, color scanner, etc,, has it's 
own unique gamut it’s own colorspace, there will always be some 
variation as an image moves from system to system. 

THE HSB/HLS MODEL 

Hue. saturation, and brightness and hue. lightness, and saturation are 
two variations of a similar model that is a standard for computer 
graphics and some video applications. It closely approximates the 
qualities most apparent to human perception of color. 

HSB-'HLS arc two variations of a very basic color model for defin- 
ing colors in desktop graphics programs that closely matches the 
way we perceive color. This model is somewhat analogous to M un- 
sell's system of hue, value, and chroma in that it uses three similar 
axes to' define a color. In HSB, these are hue. saturation, and bright- 
ness; in HLS. they are defined by hue. lightness, and saturation. 



HUE 

The values for the hue axis run from 0-360° beginning and ending 
with red and running through green, blue and all intermediary colors 
like greenish-blue, orange, purple, etc. In this respect, HLS is very 
simifar to Munsell's color wheel. Although Munscll used a difTcrent 
method for indicating hue. both arrange the colors in a circular pat- 
ient and progress them through compass points. Saturation indicates 
the degree to which the hue differs from a neutral gray. The values 
run from 0‘’/o. which is no color saturation, to 100%, which is the 
fullest saturation of a given hue at a given percentage of illumina- 
tion. This is similar to Munsell's concept of chroma. 

Lightness (value) indicates the level of illumination. The values 
run as percentages; 0% appears black (no light) while I00"'b is full 
illumination, which washes out the color (it appears white). In this 
respect, the lightness axis is similar to Munsell's value axis. Colors 
at percentages less than 50% appear darker while colors at greater 
than 50% appear lighter. 

THE CIE COLOR SYSTEM 

The CIE color models are highly inlluential systems for measuring 
color and distinguishing between colors. The C.l.E. color system 
was devised by the C.l.E. (Commission International de I'Eclairagc 
-- the International Commission on Illumination) in 1931 and has 
since become an international standard for measuring, designating, 
and matching colors. (Figure 7.23). In the C.l.E. system, the relative 
percentages "of each of die theoretical primary' colors (red. green. 



7.23. A diagram of the CIE color 
system. 




X 
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blue) of a color to be identified are mathematically derived, then 
plotted on a Chromatieity Diagram as one chromaticity point, the 
dominant wavelength and purity can be detennincd. All possible 
colors may be designated on the Chromaticity Diagram, whether 
they arc emitted, transmitted, or reflected. Thus, the C.I.E. system 
may be coordinated with all other color designation systems. Any 
color on the CIE chromaticity diagram can be considered to be a 
mixture ofthe three CTE primaries. X.Y and Z. That mixture may be 
specified by three numbers X.Y and Z. called tristimulus values’ 
The light from a colored object is measured to obtain its Spectral 
Power Density (SPD) and the value for the SPD at each wavelength 
is multiplied times the three color matching functions and summed 
to obtain X. Y, and Z. These values are then used to calculate the CIE 
chromaticity coordinates. 

STANDARD LIGHT SOURCES IN CIE 

The following CIE standard sources were defined in 1931: 

• Source A — A tungsten-filament lamp with a color tempera- 
ture of 2854K 

• Source B — A model of noon sunliiiht with a temperature of 
4800K 

• Source C — A model of average daylight with a temperature 
of6500K. 

This is slightly dilTerent from the standard 5500K daylight as 
defined by the U.S. government. The 5500K standard is still widely 
used for lighting instruments, globes and correction gels. 

DIGITAL AND ELECTRONIC COLOR 

Electronic color is displayed on television and computer screens 
through the use of a cathode-ray tube (CRT). A CRT works by 
moving back and forth behind the screen to illuminate or activate 
the phosphor dots on the inside of the glass tube. Color monitors 
use three different types of phosphors that appear red. green, and 
blue when activated. These phosphors are placed close together, 
and when combined in differing intensities can produce many dif- 
ferent colors. The primaries of electronic color are therefore red. 
green, and blue, and other colors can be made by combining differ- 
ent intensities of these three colors. There are differences in the mea- 
surement system of analog and digital video. The intensity of each 
color is measured on a scale from 0 to 255 (in the digital system), 
and a color is specified by telling the monitor the RGB values. For 
instance, yellow is specified by telling the computer to add 255 red. 
255 green, and 0 blue. Video color is analysed on the vectorscope. 
w hich is discussed in detail in the chapter on Video and High Def. 




the tools of lighting 




THE SEVEN TYPES OF LIGHTING EQUIPMENT 

DP’s and directors do not need to know all the details of how each 
piece of lighting equipment works but it is essential that they know 
the capabilities and possibilities of each unit as well as its limita- 
tions. A great deal of time can be wasted by using a light or piece of 
grip equipment which is inappropriate for the job. One of the DP’s 
most important functions is ordering the right lighting equipment 
for the job and using it appropriately. Motion picture lights fall into 
seven general categories: HMls, tungsten frcsncls, tungsten open 
face lights, fluorescent, xenons, practical and sunguns. 



8.1. (previous page) Lighting can be 
a character in the story as well as 
merely illumination for the subject 
and the sets: Bladerunner (Warner 
Bros., 1982). 

8.2. Below, a 12K HMI with desert 
wheels. (Photo courtesy of Back- 
stage Equipment Inc.) 




HMI 

llMls generate three to four times the light of tungsten halogen, 
but consume up to 75% less energy for the same output. When a 
tungsten bulb is color corrected to match daylight, the advantage 
increases to seven times as a great deal of the spectrum is absorbed 
by the blue gel (color temperature blue or CTB. See the chapter 
on color balance). Because HMls are more efficient in converting 
power to light, they generate less heat than a tungsten lamp with the 
same output (Figure S.2). 

HMI stands for the basic components: H is from the Latin symbol 
for mercury (Hg) which is u.sed primarily to create the lamp voltage. 
M is for the many rare earth metals such as sysporsium, thulium and 
homium which control the color temperature of the output. 1 stands 
for iodine and bromine which are halogen compounds. The halogen 
serves much the same function as in a tungsten halogen lamp in pro- 
longing the useful life of the bulb and ensures that the rare earth 
metals remain concentrated in the hot zone of the arc. 

HMI lamps have two electrodes made from tungsten which proj- 
ect into a cylindrical or ellipsoidal discharge chamber. Unlike tung- 
sten bulbs w hich have a continuous filament of tungsten wire, HMls 
create an electrical arc which jumps from one electrode to another 
and generate light and heat in the process. Color temperature as it is 
measured for tungsten bulbs or sunlight does not technically apply 
to HMls (or to other types of discharge lighting such as lluorescents) 
because they produce a quasi-continuous spectrum. In actual prac- 
tice though, the same measurements and color temperature meters 
are used for all types of video and motion picture lighting sources. 

In an HMI lamp the basic mercury discharge spectrum is very dis- 
continuous and concentrated in a few^ narrow' bands. The output of 
the rare earths fills out the spectrum and produces a spectrum ver\’ 
close to daylight. Sources, especially those with other than continu- 
ous "'natural” spectrums, can vary in how' well they "show” the color 
of an object. Recall our di.scussion of metamerism in the chapter on 
color theory. Metamerism is where an object appears to be a certain 
color under one light source but looks quite dilTerent under another. 
The farther a source is from a true spectrum, the greater this mis- 
match will be. 

COLOR RENDERING INDEX 

Lights are classified according to CTilor Rendering Index (CRI). 
This is a method of quantifying how' accurately a lighting source 
displays the color of an object (see the discussion of metamerism 
in the chapter Color Theoiy). A CRI of 90 or above (on a scale of 
0 to 100) is considered necessary for film and video work. The CRI 
is especially important when judging fluorescent and other gas dis- 
charge sources. For most HMls the color rendering index is greater 
than 90, and thus above the minimum for film and video. When first 
developed, HMls were not dimmable but units have become avail- 
able which can be dimmed to 40% of their rated output w hich cor- 
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responds lo 30% of their light output. There is some slight shift of 
color temperature under these conditions. Under normal conditions 
a decrease in voltage to the ballast will make the light shift slightly 
cooler. This is the opposite of a tungsten bulb which gets warmer as 
the voltage drops. 



BALLASTS 

.All HMls require a ballast. As with a carbon arc or an arc welder, the 
ballast includes a choke which acts as a current limiter. The reason 
for this is simple: an arc is basically a dead short; if the current were 
allowed to flow freely, the circuit would overload and either blow 
the fuse or burn up. Early ballasts for HMIs were extremely heavy 
and bulky (200 pounds or more) as they contained current limiters 
w hich consisted of heavy copper wire wound in a coil like a trans- 
former. This coil ballast works on the principle of reactance (Figure 
8.3). 

The invention of the smaller and lighter electronic ballast was 
a major improvement. Electronic ballasts also allow the unit to 
operate on a square-wave, which solves the flicker problem as we 
will see in the chapter on technical issues. The square-wave also 
increases light efliciency by about 8%. 

Voltages as high as 12,000 VAC or more are needed to start the arc, 
which is provided by a separate ignitor circuit in the ballast. This cre- 
ates the power needed for the electric current to jump across the gap 
betw een the two electrodes. The typical operating voltage is around 
200V. When a lamp is already hot, much higher voltages are needed 
in order to ionize the pressurized gap between the electrodes. This 
can be from 20k V to more than 65 kV. For this reason, some HMls 
cannot be restruck while hot. Hot restrike, which generates a higher 
voltage to overcome this resistance is a feature on most newer HMls. 
The reason for this is that once an HMI is hot, the gases inside the 
bulb are pressurized and ionized; they provide greater resistance and 
therefore a high voltage is necessary to Jump the gap. 

Due to devitrification (deterioration of the glass of the bulb), which 
increases as the lamp ages, the color temperature falls by about 0.5 
to I K per hour burned, depending on the wattage. HMI bulbs should 
not be operated more than 25% past their rated life as there is a 
danger of explosion. 

IBK'S AND 12K'S 

The 18K and the 12K HMls are the most powerful fresnel lights 
currently available. Like all HMls they are extremely efficient in 
luminous output per watt of input power. They produce a very sharp, 
clean light which is the result of having a very small source (the gas 
arc) which is focused through a very large lens (usually a 24" lens 
for both types) (Figure 8.4). 

These large lights are invaluable where very large areas are being 
covered or there is a need for high light levels for high-speed shoot- 
ing. They are also a natural for sunlight effects such as sun beams 
through a window or any other situation where a strong well defined 
beam is needed. They are also among the few sources (along with 
HMI PARs) which will balance daylight and fill in the shadows suf- 
ficiently to permit shooting in the bare sun without silks or reflectors. 
The fact that they bum approximately “daylight blue” (5500 degrees 
kelvin) is a tremendous advantage in the.se situations: no light is lost 
to filters. Often when a 1 2K or 1 8K is used to fill in sunlight it is the 
only unit operating on a generator. If it was drawing on one leg only, 
the load w'ould be extremely ditflcult to balance and might damage 
the generator. 



8.3. The ballast acts as a transformer 
to provide operating voltage and 
also starting voltage which can be as 
high as 20,000V. It is also a current 
limiter. 
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8 . 4 . A 12K/18K HMI, currently the 
most powerful fresnel light available. 
(Photo courtesy of Arri Group.) 



Most 12 and I8Ks are 220 volt lights but sonic arc 1 10 volt units 
which can make load balancing difficult. As with any large light, 
coordinate with the gennie operator before firing it up or shutting it 
down. Be sure to clarify with the rental house what type of power 
connectors are used on the lights when you arc placing your lighting 
and grip order for the job. 

The most significant new development in HMIs is the new "flickcr- 
frcc” ballasts which use square-wave technology to provide flicker- 
less shooting at any frame rate. With some units there is a penalty 
paid for flicker-free shooting at frame rates other than sync sound 
speed — when the high speed flicker-free button is selected on these 
units they operate at a significantly higher noise level. If the ballasts 
can be placed outside or shooting is MOS, this is not a problem. 
Header cables are the power connection from the ballast to the light 
head itself Many larger HMIs can only take two header cables; a 
third header will usually result in a voltage loss too great to get the 
lamp to fire up. 

Square-wave refers to the shape of the sine wave of the alternating 
current after it has been reshaped by the electronics of the ballast. 
Flicker is discussed in more detail in the chapter on Technical Issues 
but suffice it to say here that the normal sine wave of AC current 
leaves too many “gaps” which become visible if the camera shutter 
is not synchronized to its rhythm. By squaring the wave, these gaps 
are minimized and there is less chance of flicker. This is especially 
important if you are shooting at anything other than normal speed; 
high speed photography in particular will create problems. It is 
important to note that flicker can be a problem in video also, just as 
with film cameras. 



6K&8K 

6K and 8K HMIs can handle many of the same jobs as the bigger 
lights, particularly where the area covered is smaller. Although they 
generally have a smaller lens they still produce a sharp, clean beam 
with good spread. In many applications they perform admirably as 
the main light: serving as key, window light, sun balance, etc. Some 
6Ks and 8K’s are 1 10 volts and some are 220, depending on the 
manufacturer and the rental house. They may require a variety of 
connectors or a set of Siamese splitters. 

When ordering any large lamp, it is crucial to ask these questions 
and be sure the rental house will provide the appropriate distribution 
equipment or adapters. Failure to do so may result in the light not 
being functional. Some makes of HMIs provide for head balancing. 
This is accomplished by sliding the yoke support backwards or for- 
wards on the head. This is a useful feature when adding or subtract- 
ing barndoors, frames or other items which radically alter the bal- 
ance of the light. 

4K&2.5K 

The smaller HMIs, the 4K and 2.5K are general purpose lights, 
doing much of the work that used to be assigned to 5K and lOK 
tungsten lights. Slightly smaller than the bigger HMIs, they can be 
easily flown and rigged and will fit in some fairly tight spots. 

1.2K AND SMALLER UNITS 

The smallest lamps, the 1 .2K and 575 HMI, are versatile units. Light- 
weight and fairly compact, they can be used in a variety of situations. 
The electronics ballasts for the small units have become portable 
enough to be hidden in places where larger units might be visible. 
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RULES FOR USING HMI UNITS 

• Always ground the light and the ballast with appropriate 
grounding equipment. 

• C’heck the stand and ballast with a VOM meter for leakage 
by measuring the voltage between the stand and any ground. 
There will usually be a few volts, but anything above 10 or 
15 volts indicates a potential problem. 

• Keep the ballast dry. On wet ground, use boxes or rubber 
mats. 

• Avoid getting dirt or finger marks on the lamps: oil from the 
skin will degrade the glass and create a potential failure point. 
Many lamps come provided with a special cleaning cloth. 

• Fjisure that there is good contact between the lamp base and 
the holder. Contamination will increase resistance and impair 
proper cooling. 

• The filling tip (nipple) should always be above the discharge, 
otherw ise there is a risk of a cold spot developing inside the 
discharge chamber where the filler substances may condense 
and change the photometric properties. 

• Prolonged running at above rated voltage may result in pre- 
mature failure. 

• Extended cable runs may reduce the voltage to a point which 
affects the output and may result in the lamp not firing. 

• Excessive cooling or direct airflow on the lamp may cool the 
lamp below its operating temperature which can result in a 
light with a high color temperature and inferior CRI. 

• All bulbs are rated for certain burning positions which vary 
from plus or minus 15 degrees to plus or minus 45 degrees. 
In general, bulbs 4K and above have a 15 degree tolerance 
w hile smaller bulbs have a greater range. 

POTENTIAL PROBLEMS 

HMIs may sometimes fail to function properly. Be sure to have a 
few' extra header cables on hand: they are the most common cause 
ol mall unctions. The safety sw itch on the lens can also cause trou- 
ble. Never try to bypass it, however; it serves an important function. 
HMIs should never be operated without the glass lens. The glass fil- 
ters out harmful ultraviolet radiation which can damage someone's 
eyes and give them a sunburn. When they do fail to fire: 

• Check that the breakers are on. Most HMIs have more than 
one breaker. 

• After killing the power, open the lens and check the micro- 
switch which contacts the lens housing. Make sure it is oper- 
ating properly and making contact. Wiggle it, but don't be 
violent — the light won't operate without it. 

• K that [ails, ti*y another header cable. If you are running more 
than one header to a light, disconneet and try each one indi- 
vidually. Look for broken pins, garbage in the receptacle, etc. 

• Check the power. HMIs won't fire if the voltage is low. Gen- 
erally they need at least 108 volts to fire. Some have a volt- 
age sw'itch (110, 120, 220); be sure it's in the right position. 

• Try the head with a different ballast and vice-versa. 

• Let the light cool. Many lights won't do a hot restrike. 

XENONS 

Xenons are similar to HMIs as they are a gas discharge arc with a 
ballast. They feature a polished parabolic reflector which gives them 




8.5. Xenons produce an incredibly 
powerful and focused beam — they 
will break most ordinary windows 
and mirrors if placed too close. Mat- 
thews makes this mirror specifically 
for Xenons. It is not designed to be 
used for other applications. (Photo 
courtesy of Matthews Studio Equip- 
ment, Inc.) 



amazing throw and almost lascr-likc beam collimation. At full spot 
they can project a tight beam several blocks with a relatively small 
mount of spread (Figures 8.5 and 8.6). 

Xenons are very efficient with the highest lumens per watt output 
of any light. Xenons currently come in five sizes: a IK, 2K, 4K, 
7K and I OK. There is also a 75 watt sun-gun unit. The IK and 2K 
units come in 110 and 220 volt models, some of which can be wall- 
plugged. This produces a high output light which can be plugged 
into a wall outlet or a small portable generator. The larger xenons 
are extremely powerful, and must be used cautiously: at full spot 
they can quickly crack a window. Just one example of their power: 
with ASA 320 film stock and the light set at full spot, a 4K delivers 
f/64 at 40 feet from the light. 

The current supplied by the ballast to the bulb is pulsed DC; as 
a result flicker is not a problem for xenons and they can be used 
for high speed filming up to 10,000 fps. Xenons do, however, have 
some disadvantages: all xenons are expensive to rent and have a 
cooling fan which makes them very difficult to use in sound filming. 
Also, because of the bulb placement and reflector design, there is 
always a hole in the middle of the round beam, which can be mini- 
mized but never entirely eliminated. 

Due to the parabolic reflectors, flagging and cutting are difficult 
close to the light: flags cast bizarre symmetrical shadows. Also, 
the extremely high and coneentrated output means that they bum 
through gel very quickly. Many people try to compensate by placing 
the gel as far as possible from the light. This is a mistake: the safest 
place to gel is actually right on the face of the light. 

Seventy-five watt xenon sunguns were developed for the Navy. 
They are excellent for flashlight effects. They come in both AC (110 
volt) and DC configurations. Most have motorized flood /spot con- 
trols which can be operated during the shot. As with larger xenons, 
there is a hole or a hot spot in the center of the beam (depending on 
the focus) which cannot be eliminated. Xenon bulbs do not shift in 
temperature as they age or as voltage shifts. 



CARBON ARCS 

For many years, the Brute Arc was the most powerful light avail- 
able. It was the standard for fill to balance sunlight, night exteriors 
and sun effects through windows. Dating back to 1801, the arc was 
the first high intensity electric light. It was used in theaters and then 
adopted by the film industry as the only source bright enough to 



8.6. Bladerunner (1982) was the first 
use of xenons in a feature film. 
Jordan Cronenweth used them very 
effectively as powerful and evocative 
story ancfdesign elements. 
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use vvilh the extremely slow emulsions available then. It was the 
only artificial alternative to the all glass or all sky-light studios that 
were then necessary. 

They produce light by creating an actual arc between two carbon 
electrodes. Since they are not enclosed in glass and surrounded 
by special gases, as the arc bums the negative and positive elec- 
trode are consumed and so have to be continuously adjusted to 
keep them in the correct position. This is done with small electric 
motors. Hven with teed motors and complex geared mechanisms, 
arcs require an operator to monitor them constantly and adjust the 
speed of the motors to maximize output and prevent the arc from 
“flaming out." Arcs require a huge amount of power (225 amps for 
the standard Brute) whieh ealls for a #00 cable run for each light) 
and the fact that it must be DC, which dictates either a studio with 
DC power or a large DC generator (Figure 8.7). 

The Brute Arc has a lighting quality which is distinctive and quite 
beautiful. Because the plasma arc which creates the light output is 
quite small, the arc is almost a point source. The very small source 
of the plasma arc, combined with the very large lens, produces a 
sharp, specular light which has a very clean, “wrapping" quality. 
This combined with ability to change the color of the arc makes 
it unfortunate that they are no longer economically feasible. Arcs 
can be either daylight or tungsten balance without gels, something 
that no other light can do. This is accomplished by using either 
“white-flame" carbons (daylight balance) or “yellow-flame" ear- 
bons (tungsten balance). For daylight balance use, the white-flame 
carbons run high in ultraviolet and a Y-1 filter is usually added to 
counteract thisrMT-2 converts the white-flame carbons to tungsten 
color balance. 

All arcs have their power supplied through a ballast, w hich is also 
called a grid. The grid serves two purposes: it is a giant resistor 
which limits cuiTcnt flow across the arc and reduces the voltage 
to the optimum 73 volts without reducing the amperage. Voltage 
that is too high or too low can cause the electrodes to burn improp- 
erly and inefficiently. While the 225 amp Litewate Brute is by far 
the most common type of DC arc, other sizes are available. These 
include the 150 (150 amps), the Baby Brute (225 amps) and the 
Titan (350 amps). Only a few Titans ever existed. Arcs create a 
good deal of ultraviolet. To correct this, warming gels are used: a 
Y-1 for daylight balance carbons and a YF-101 or an MT-2 plus a 
Y-1 for tungsten balance (yellow flame carbons). 

Arcs are unfortunately expensive to operate as they require not 
only a very large generator but also each one needs its ow n opera- 
tor to feed and trim the carbons. In addition, the supplied power 
must be DC (direct current) and so it must either be a dedicated 
gennie or one which can supply AC and DC at the same time — 
called a “concurent" gennie. 




8.7. The carbon arc was for decades 
the only really big light in motion 
picture production. For a history of 
nim lighting, see Motion Picture and 
Video Lighting, by the same author, 
also published by Focal Press. 



TUNGSTEN FRESNELS 

Tungsten lamps are just bigger versions of ordinai 7 household 
bulbs; they all have a filament of tungsten wire just as invented by 
Thomas Edison. There are two types of tungsten fresnels: studio 
and baby. The ‘"studio" light is the full size unit, the “baby" is a 
smaller housing and lens, making it more compact for location use 
(Figure 8.8). As a rule the baby version is the housing of the next 
smaller size (for example the 5K is similar to a studio 2K). The 
baby lights are much favored for location work. 
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8.8. A head cart with a standard 
assortment of tungsten fresnels. 
(Photo courtesy of Backstage Equip- 
ment.) 



TWENTY 

The biggest tungsten light now in use is the 20K. It is a large unit 
with tremendous output. Many jobs that were formerly done by the 
lOK are now done with this light. Most run at 220 volts and several 
models come with a built-in dimmer (Figure S.9). 

TENNERS 

The lOK fresnel comes in three basic versions: 

• The baby I OK provides high intensity output with a lairly 
compact, easily transportable unit with a 14" fresnel lens. 

• The basic lOK, known as a “tenner' or studio lOK. has a 
20"fresnel. 

• The largest light of this group is the “Big Eye" tenner which 
has a 24" lens. The Big Eye is a very special light with qual- 
ity all its own. The DTY (lOK) bulb provides a fairly small 
source, while the extremely large fresnel is a large radiator. 
The result is a shaij) hard light with real bite but with a wrap 
around quality which gives it a soft light quality on subjects 
close to the light. This is a characteristic of all very big lights 
which gives them a unique quality. 

It is important to never use a 20K, lOK or a 5K pointing straight 
up (this applies to large HMIs and xenons as well). The lens blocks 
proper ventilation and the unit will overheat. Also, the lilament will 
not be properly supported and will sag and possibly touch the glass. 
Either condition will cause the bulb to fail and overheating may 
crack the lens. The failure will cost somebody hundreds of dollars 
and put the light out of commission. 



FIVEK 

Although it is available in both versions, the baby 5K is lar more 
popular than the larger unit. It can work as a general pur]X)se “big 
light" and a fill used against a lOK. The 5K is also called a senior. 

JUNIORS 

The 2K fresnel is also kiunvn as a deuce or a junior. It has enough 
pow er to bring a single subject or actor up to a reasonable exposure, 
even with diffusion in front of the lens. Deuces are also useful as 
backlights, rims and kickers. Baby juniors (called BJs) are the more 
compact and an extraordinarily versatile unit. 

BABIES 

Thousand w^att units ( 1 Ks) are also known babies, aces or 7S()s. The 
_ _ . 1 K is used as an accent light, a splash on the wall, a small back light, 

courtesy of ^ dozens of other uses. The baby can use either a 

750 watt bulb (EGR) or a lOOO watt bulb (EGT) the widely used 
name of 750 comes from the days before quartz halogen when the 
750 tungsten bulb was the most common. Most are now' used with 
the IK quartz bulb, but are still called 750s. The Baby IK, also 
called a Baby Baby, is the small size version. Because of its smaller 
lens and box, it has a wider spread than the studio 750 and this can 
be a useful feature when hiding small units in nooks and crannies. 

TWEENIE/ PEPPER 

The tweenie is “between" the 1 K and the inkie. With the new' high 
speed films, the tweenie is often just the right light for the small 
jobs a baby used to do. It is very useful for a number of small jobs, 
easily hidden and can function as a quick accent, a slate light or an 
eyesight. There is also a 400w Pepper which is similar to an inkie 
(Figure 8.10). 
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INKIE/ PEPPER 

Al 200 or 250 walls (depending on ihe bulb), ihe inkie or Pepper is 
nol a powerllil iinil, bul up close il can deliver a surprising amounl 
of lighl. The inkie is greal for a liny sprilz of lighl on ihe sel. as an 
cycTighl. a small fill, or for an emergency Iasi minule light lo just 
raise the exposure a bit on a small area. 

OPEN FACE 

Some 2K, 1 K and 650 units are available as “open face” lights, that 
is, they have no lenses but they do have some spot flood focusing. 
They are raw but they do have a tremendous output for their size. 
They are tiood for bounce or shooting through diffusion (Figure 
6. II). 

PARS 

PAR stands for parabolic — the shape of the reflector. A parabola is 
the only shape which collects all of the light rays and projects them 
out in the same direction. In conjunction with this, all PAR units 
have a lens, which fiinctions primarily to concentrate or spread the 
beam. Tungsten parts generally come with a fixed lens which is part 
of the unit: they are pretty much the same as a car headlight. IIMI 
PARS always come with a set of interchangeable lenses: these go 
from a very wide beam to a very narrow beam. The disadvantage of 
P.ARs is that the beam generally covers only a very small area and is 
not a very complimentary light nor is it easily controllable but it is 
useful for many purposes which call for just raw light power. 

PARS come in two basic varieties: film versions come in a solid 
rotatable housing such as Mole Richardson's MolcPar (Figure 8.12) 
or CineQueen (Colortran), which feature barndoors and scrim hold- 
ers; and in a flimsier theatrical version called a PAR can. Theatrical 
lights are not generally as sturdily built because they are generally 
hung in a theater and then left alone. They don’t gel the rough treat- 
ment and adverse conditions that film and video lights do. PARs 
(especially NSPs) can quickly burn through even the toughest gels, 
melt bead board and set muslin dilTusion on (ire. 

PARs with a dichroic coating have an output which is very close to 
daylight (blue) balance. SmaTl PAR 48s and 36s are also available 
at lower voltages as well as I lOv. Nearly all types of bulbs are also 
available in 220 volts, which is the standard in F.urope and much of 
the rest of the world. 

PAR GROUPS 

PARs are also made in groups, the best known being the Maxi Brule, 
a powerfid unit with tremendous punch and throw. They are used in 
large night exteriors and in large scale interior applications: aircrall 
hangars, arenas, etc. They can also be used directly or through gel, 
muslin, etc., when very high lighl levels arc needed lo get through 
heavy difTusion. 

Maxi Brutes and Dinos are similar in design bul different in size. 
Maxi’s come in configurations of 6, 9 or 12 x PAR 64 lamps; the 
most common being the 9 lamp head. A Ditto is 36 x PAR 64 lamps. 
Other variations offliis design exist as well (Figure 8.14). 

Fay lights are clusters of 650 watt PAR 36s and come in single 
lamps up to 9 (or 12) lamp configurations. The Wendy lights come 
in panels with the same PAR 36 lamps (usually DWE) and are 49 
lamps in the largest configuration. They can be ordered with flood 
(FL), medium flood (MFf spot (SP) or very narrow spot (VNS) 
lamps. Same goes with the MolePar or Parcan which use the same 
PAR 64 as the Dinos and Maxi Brutes but are single lamp fixtures. 
The bulbs are housed in banks which are individually orientable 




8.10. (top) The Pepper, a compact 
and versatile small light.(Photo cour- 
tesy of LTM.) 

8.11. (above) The Mole Richardson 
open face 2K, usually called a Mighty 
Mole. (Photo courtesy of Mole Rich- 
ardson.) 



8.1 2. Mole's 1 K MolePar. (Photo cour- 
tesy of Mole Richardson.) 
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8.13. A Ruby Seven working along 
side some 24K multi-Par units. (Photo 
courtesy of Luminaria.) 
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for some control. All the bulbs are individually switchable, which 
makes for veiy simple intensity control. All PAR group lights allow 
for spot, medium and flood bulbs to be interchanged for different 
coverages. Also called 5-lights, 9-lights or 12-lights, depending on 
how many bulbs are incorporated, FAY lights use PAR 36 bulbs 
(650 watts). The FAY bulbs are dichroic daylight bulbs; tungsten 
bulbs can also be used. They can be used as daylight fill in combina- 
tion with or in place of HMIs. They are not e.xactly daylight balance 
but are very close and can be corrected with gels. 

Most people refer to any PAR 36 dichroic bulb as a FAY, but in fact 
there are several types. FAY is the ANSI code for a 650 watt PAR-36 
dichroic daylight bulb with ferrule contacts. If the bulb has screw 
terminals it is an FBE/FGK. With heavy ditTusion these units can be 
used as a large-source soft light (Figure 8.16). 



8.1 4. The Dino, or in this illustration, 
Mole Richardson's Moleeno, consists 
of 36 IK PAR bulbs. (Photo courtesy 
of Mole Richardson.) 




THE RUBY 

Multi-PAR units are an outstanding source of raw “firepower.’' They 
provide a lot of output per watt that can be concentrated into a small 
area or flooded with .some degree of precision. They have nowhere 
the degree of control of a fresncl, however. 

In particular, it is difficult if not impossible to “spot" them. The 
individual banks can be panned left and right and the whole unit can 
be tilted up and down, but there is no way to focus all of the heads 
or flood them in a truly uniform way. The Ruby Seven solves this 
problem with an ingenious mechanism that tilts the outer ring in or 
out, moving on the axis of the center bulb (Figure 8.13 and 8.15). 

HMI PARS 

UMI PARs are available as 2.5K. 1.2K and 575s. These are 
extremely popular as bounce units, to create shafts and for raw 
powder. The smaller ones can be moved easily, where moving a scaf- 
fold and heavy light is a major operation. IIMI PARs are different 
from tungsten units in that they have changeable lenses which can 
be added to make a narrow spot, a medium flood, w ide flood and 
an extra wide flood. As with tungsten PARs, the beam is oval and 
the imit can be rotated within its housing to orient the pattern. Every’ 
HMI PAR will come with its own set of lenses. 
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SOFT LIGHTS 

Studio soft lights consist of one or more lOOO watt or 1500 watt 
bulbs directed into a ‘‘clamsheir' white painted reflector which 
bounces light in a random pattern, making a light which is appar- 
ently as large as the front opening. They vary from the IK studio 
soft (the Baby soft, also know n as a 750 soft) up to the powerful 8K 
Studio Soft, which has eight individually switchable bulbs (Figure 
8.17). 

All soft lights have certain basic problems: they are extremely inel- 
ficient in light output: they are bulky and hard to transport; like all 
soft lights they are difficult to control, w hile the large reflector does 
make "the light "soft," the random bounce pattern makes the light 
still somewiiat raw and unpleasant. 

As a result of this rawness, some people put some dilTusion over 
the soft light for any close-up work. Big studio solts through a large 
frame of 216 is probably the easiest and quickest way to create a 
large soft source in the studio. Often used with the studio is the egg- 
crate, which minimizes side spill and does make the beam a bit more 
controllable. Soft lights see most of their use in television studios 
where they provide a soft source without additional rigging. Since 
they arc more or less permanently flown, their bulkiness is not a 
problem. Small compact versions of the 2K and IK soft lights are 
called zip lights. They have the same width but half the height of a 
soft light of"similar wattage. Because of their compactness, zips are 
great for slipping into tight spaces. 




8.15. (above, left) The Ruby Seven, 
a PAR based unit that offers addi- 
tional controllability. (Photo courtesy 
of Luminaria.) 

8.1 6. (top)Two Mole FAY lights boxed 
in with some 4x8 floppies for con- 
trol. 



COLOR CORRECTED FLUORESCENTS 

Color corrected fluorescent tubes have gained enormous popularity 
in recent years. Pioneered by the Kino Flo company, they are 
extremely lightweight, compact and portable sources. Achieving a 
truly soft light can "be difficult and time consuming. If ifs done by 
bouncing otta large white surface or by punching big lights through 
heavy dilfusion — either way takes up a lot of room and calls for a 
lot of flagging to control it. 

Kino fTos had their origin in 1987. While working on the film 
Barfl\\ DP Robby Mueller was shooting in a cramped interior that 
didn’t leave much room for a conventional bounce or diffusion soft 
source. His gaffer Frieder 1 lochheim and best boy Gary Swink came 
up with an answer: for fill and accent lighting, they constructed 
high-frequency fluorescent lights. By using remote ballasts, the fix- 
tures w^ere maneuverable enough to be taped to walls, hidden behind 
drapes and mounted behind the bar. Kino Flos w'ere bom (Figures 
8.18, 8.19 and 8.21). 
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8.1 7. The 8K soft light — useful, but 
strictly for studio use. Big softlights 
are very popular in television light- 
ing. 



Unlike conventional lluorescent ballasts which can be quite noisy 
especially as they age, their ballasts were dead quiet and their light 
was flicker free due to the higher than normal frequency. There arc 
now several companies that make these types of lights. Their secret 
is two-fold: first, the ballasts are high-frequency, which eliminates 
the potential problem of flicker which is always present with fiuores- 
cent type sources. Second, the bulbs are truly color correct. They 
precisely match daylight and tungsten. C'olored bulbs are also avail- 
able for various effects as well as for greenscreen, bluescreen or 
red screen. Kino makes a variety of extremely large rigs which can 
either front light or backlight an effects screen. 

An added bonus of color correct, high-frequency fluorescents is 
that they generate considerably less heat than either tungsten or 
HMl. For this reason they have become very popular for lighting 
television sets for news and other types of programming. Portable 
fluorescent arrays are available from several sources. The Lowell 
unit, for example, uses 6 1 20 volt. 4 foot, 2-pin tubes, and the flicker 
free ballast .serves as a counter-balance for the head. The unit draws 
only 3 amps and folds down to a compact, highly portable package. 
Fluorescent rigs are often used as a front fill when shooting in a 
lluorescent-lit industrial situation. 



8.18. (below) The Wall-O-Light from 
Kino Flo. Kinos can be rebulbed 
for tungsten, day light, bluescreen, 
greenscreen anci other color condi- 
tions. 

8.19. (below, right) Photometries for 
a 2 ft., 4 bank Kino Flo. 




CYCS, STRIPS, NOOKS AND BROADS 

When just plain output is needed, broad lights are strictly no-frills, 
utilitarian lights. They are Just a box with a double-ended bulb. As 
simple as it is, the broad light has an important place in film his- 
tory. In classical Hollywood hardlighting. the fill near the camera 
was generally a broad light with a dilTuser. The distinctive feature of 
the broad light is its rectangular beam pattern, which makes blend- 
ing them on a flat wall or eye much easier: imagine how difficult if 
would to be smoothly combine the round, spotty beams of mighties 
or fresnel lights. 

The smallest version of the broad is the nook, which, as its name 
implies, is designed for fitting into nooks and crannies (Figure S.20). 
The nook light is a compact, raw-light unit, usually fitted with an 
FCM or FHM 1000 watt bulb. The nook is Just a bulb holder with 
a rellector. Although barndoors are usually available, nooks aren’t 
generally called on for much subtlety, but they are an efficient and 
versatile source for box light rigs, large silk overhead lights and for 
large arrays to punch through Irames. 

A number of units are specifically designed for illuminating eyes 
and large backdrops. For the most part they are open face 1 K and 
1 .5K units in small boxes; these are call eyes, eye strips or Far C yes 
(which create a more even distribution up and down the background. 
Their primary characteristic is the asymmetrical throw which puts 

[ PHOTOME TRiCS (w /REFLECTOR)i 2ft 4BANBC 
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LUX: 3510 972 486 194 140 




DISTANCE IN FT: 2ft 4ft 6H 

INMEnRS:.6m 1.2m 1.8m 










cinematography 

152 






8.20. (above) The Mole nook light; 
a very handy compact unit that can 
be tucked into a variety of spaces. 
(Photo courtesy of Mole Richard- 
son.) 

8.21 . (left) Color correct fluorescents 
in the form of a right light for the 
camera. This is the Ins, made by Soft- 
lights. (Photo courtesy of Softlights.) 



more output at the top or bottom, depending on the orientation of the 
unit. The reason lor this is that eye lights must be cither placed at the 
top or bottom ofthe eye but the coverage must be even. Placing eye 
lights must be done carefully to achieve this coverage. 

Strip lights are gangs of PARs or broad lights, originally used 
as theatrical foothghts and eye lights. They are often circuited in 
groups of three. Whh each circuit gelled a different color and on a 
dimmer, a wide range ol colors can be obtained by mi.xing. This can 
be a quick way to alter background colors and intensities. 

The Lowell Tota Lite deserves special mention. Small, cheap and 
fundamental, its no-nonsense reflector design and 1000 watt double- 
end bulb provide tremendous bang for the buck. Practically a back 
pocket light, the Tota can be used as an umbrella bounce, hidden in 
odd places or used in groups for a frog light or eye illumination. Two 
Totas can be ganged by simply inserting the male end ofthe stand 
clamp into the female side ofthe other Tota. Adding more lights to 
the stack is a problem: they are too close together to allow the doors 
to open fully. 



CHINESE LANTERNS AND SPACELIGHTS 

Chinese lanterns are the ordinary paper globe lamps available at 
houseware stores. A socket is suspended inside which holds either 
a medium base bulb (household, ECA, ECT, BBA, BC A, etc.) or a 
1 K or 2K bi-post. Just about any rig is possible if the globe is large 
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enough to keep the paper a safe distance from the hot bulb. Control 
is accomplished by painting the paper or taping gel or diflusion to 
it. Similar in principle are spacelights (Figure s"22), which are basi- 
cally big silk bags with several I K nook lights inside. For establish- 
ing an even overall base level on a set, they can be quite useful. With 
a bit of rigging, they can be made dimmable, although it is not con- 
venient. When cabling, you will want to separate them into different 
circuits to give you .some degree of control over the level. 

SELF CONTAINED CRANE RIGS 

There are a number of units which consist of several large HMls 
rigged on a crane (Figure 8.23). Most also carry their own genera- 
tor. Musco w as the first of these, but now' there are several to choose 
from. These units can provide workable illumination up to a half 
mile away and are used for moonlight effects and broad illumination 
ol' large areas. The main Musco unit comes with its own 1000 amp 
generator, which is typical of this type of unit. The 6K heads are 
individually aimablc by a handheld remote control which operates 
up to 1 000 feet away from the truck. The boom allows placement of 
the heads at up to 100 feet in the air. 

LEKOS 

The ellipsoidal reflector spot (Leko) is a theatrical light, but is used 
occasionally as a small effects light because of its precise beam con- 
trol by the blades. Because the blades and gobo holder are located at 
the focal point ol the lens, the leko can be focused shaiply and pat- 
terned gobos can be inserted to give shaiply detailed shadow effects. 
Not all lekos have gobo holder slots and if you need one you must 
specify when ordering (Figure 8.24). Lekos come in a size defined 
by their lens size and focal length (such as 6x9). The longer the focal 
length the narrower the beam. ' 

BALLOON LIGHTS 

Balloon lights are a reeent development which provide a powerful 
and flexible new tool for night exteriors (Figures 8.25, 8.26 and 
8.27). They generate a soft, general fill light for large areas. Perhaps 
their greatest advantage is that they are much easier to hide than 
a crane or scaffolding. They are also faster to set up. The disadvan- 
tage is that they can be very time consuming and expensive to gel. 
Wind is a factor when living balloon lights. The smaller the balloon, 
the lower the acceptable wind speeds for keeping the balloon aloft. 
15-20 mph for the smaller balloons (25 mph for the large ones) is a 
general upper limit of safety. A good reference is to observe flags - 
if they're flapping straight out, it's too w indy. 
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PORTABLE UNITS 

Portable handheld, battery operated units are generally ealled sun- 
guns. There are two basic types; tungsten and HMI. Tungsten sun- 
guns are usually either 12 volt or 30 volt and powered from battery 
belts. Some arc specilically designed as sunguns, but some are 120 
volt lights converted by changing the bulb and power cable (Figure 
X.28.) Typically, a tungsten sungun will run for about fifteen to 
twentv minutes. Sunguns with HMI bulbs are daylight balance and 
more efficient than tungsten units. 



DAY EXTERIORS 

Day exteriors can be approached in three ways: filling with large 
units such as a Brute Arc or 12K HMI. bouncing the existing light 
w ith reflectors or covering the scene w ith a large silk to control the 
contrast. Usually it is some combination of the three (Figure 8.29.) 



CONTROLLING LIGHT WITH GRIP EQUIPMENT 
Once you have a light working you have to control it. As soon as 
you get beyond what can be done with the barndoors, it becomes the 
prov ince of the grip department. Grip equipment is wide and varied, 
but in relation to lighting control it lalls into three basic categories; 
reduction, shadow casting and diffusion. Reducing the amount ol 
light w ithout altering the quality is done with nets. The same trames 
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8.26. (below, left) Photometries for a 
16K HMI balloon light. (Photo cour- 
tesy of Airstar.) 



,27. (below) A balloon light on a 
qht shot for a car commercial. 
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used for nets can be covered with white silk-like material which 
is a medium heavy diffusion. When they are covered with black 
duvetync they are flags and cutters, which can control spill, cast 
shadows or block off flares from the lens. The same silk-like mate- 
rial also comes in larger sizes for butterflies and overheads. These 
come in various sizes, commonly: 4x4, 6x6, 8x8, 12x12 and 20x20. 
These are referred to as 8by, 12by, etc. (Figure 8.30). 




FOR MORE INFORMATION ON LIGHTING 

Lighting is a vast subject; here we have room only to cover the basic 
tools. For more on lighting techniques, photometric data, grip equip- 
ment and methods, electrical distribution, bulbs and scene lighting 
examples see Motion Picture and Video Lighting by the same author, 
also published by Focal Press. Photometric data, bulb designations 
for all types of lights, gel charts and color correction data can also 
be found in The Filmmaker's Pocket Reference, also a Focal Press 
book. 



8.28. (top) A sungun with handle. 

8.29. (top, right) Lighting a "walk and 
talk" is often a tricky business. Here, 
the gaffer and key grip are "Holly- 
wooding"(hand holding) a slight dif- 
fusion and a reflector card. 

8.30. (above, middle) Flying a 20x20 
silk requires an experienced crew. 
(Photo courtesy of Matthews Studio 
Equipment.) 

8.3 1 . (above) The soft side of a reflec- 
tor board. (Photo courtesy of Mat- 
thews Studio Equipment.) 
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lighting as storytelling 




9.1. (previous page) Philosopher 
Giving A Lecture On The Orrery, Joseph 
of Derry. (Photo courtesy of the Derry 
Museum, Derry, England) 

9.2. (below) Caravaggio's The Calling 
of St. Matthew. The lighting carries a 
great deal of the storytelling power 
of the image. 




STORYTELLING 

In previous chapters we have looked at the technical and practical 
aspects of lighting. In this chapter we will look at lighting as a key 
clement of stoiytelling. 

Let’s divert our attention from film for a moment and look at two 
paintings. Suidying classical art is useful in that the painter must tell 
the whole story in a single frame (not to mention without dialog or 
subtitles). Thus the painter must employ every aspect of visual lan- 
guage to tell the story of the painting as well as layer it with subtext, 
symbolism and emotional content. As with the films of Kubrick. 
Welles and Kurosawa, it is also useful to study the visual design as 
nothing in the frame is accidental. Every element, every' color, every 
shadow is there for a purpose and its part in the visual and storytell- 
ing scheme has been carefully thought out. 

First, let's look at this beautiful painting by Joseph of Derry. Figure 
9.1 on the previous page. It is called A Philosopher Giving A^Lec- 
iiire On The Oneiy. The orrery is a mechanical model of die solar 
system, sort of like a small planetarium. This painting was made 
at around the .same time that Newton published his new theories of 
physics and gravitation. The philosopher has placed a lamp in the 
center of the device to represent the sun for his students. The beauti- 
ful single source casts a light so reminiscent of many of the paint- 
ings of de La Tour. It is a clean, simple light which makes the faces 
glow with fascination and the excitement of learning. 

Light also has a great power to form space. In this case, the central 
source forms a sphere of space which envelops the students. Outside 
it is another space, sharply delineated. Within the sphere ol’ light 
is knowledge, outside is darkness — ignorance. As Newton said. 
“What we know is a drop, what we don't know is an ocean.” 

Clearly the light represents knowledge, the illuminating power of 
the great mystery of the universe, but it is not just a symbol — it 
tells the story itself. Let's go back briefly to our primary example, 
Caravaggio’s The Calling of Si. Matthew (Figure 9.2). As w'c men- 
tioned briefly in the chapter on Ihnal Language, the light is a cru- 
cial pail of the design. It carries a major portion of the storytelling 
as well. 

The boldness of Caravaggio's vision (and what makes this painting 
the genesis of the Baroque as opposed to merely an extension of tlic 
Renaissance) is that he sets this tale from the Bible in common set- 
tings (and contemporaiy for his time) — a dimly lit tavern; some 
local lowlifes are drinking and playing cards. Christ, who is giving 
Matthew his calling as a disciple, is mo.stly in shadow, almost a 
background character, barely seen in the back at the far right, his 
outstretched hand bridging the gap between the two groups. The fact 
that he is in shadow is important, as is the small slash of light that 
falls across his face. 

ll.W. Janson discusses the painting in his The History of .4rt: 
"Most decisive is the .strong beam of light above Christ tliat illumi- 
nates his face and hand in the gloomy interior, thus carrying his call 
across to Matthew. Without this light, so natural yet so charged with 
symbolic meaning, the picture would lose its magic, its power to 
make us aware of the divine presence.” 

The lighting is chiaroscuro at its best; not only does it create strong 
contrasts and clearly delineate the characters in sharp relief (the fig- 
ures almost jump out at us), the strong directionality of the light 
guides the eye and unifies the composition. What i.s unimportant 
falls into shadow and thus does not distract the eye. According 
to Edmund Burke Feldman in Varieties of Visual Experience. "In 
Baroque painting, light is an aggressive liberating force. A small 
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amount of it is enough to reveal the spiritual opportunities that lie 
hidden.’' Here the strong beam of sunlight is the hand of God itsell*, 
reaehing into the dusky tavern to pluek Matthew out of the darkness. 
The light eoming from outside is elearly the presenee of the divine 
truth; it penetrates the dusty darkness of ignoranee in the tavern, 
thus the shadows are equally important — ignoranee, lethargy and 
wasted lives. As we discussed in Visual Language they also form 
negative spaces which are important compositionally. 

They are both powerful, enigmatic paintings that carry depths of 
meaning and content far beyond their mere visual beauty — the 
kind of thing we strive for cveiy day on the set. All that is missing 
is a producer in the background saying, "It’s awfully dark, couldn't 
we add some fill light?" 

ORIGINS OF MOTION PICTURE LIGHTING 

Historically, motion picture lighting has gone through a number of 
periods. At first it was purely functional. The low' speed of the film 
and the lenses together with lack of high-power, controllable light 
sources made it a necessity to just pour as much light as possible 
onto the scenes. As a result, most films were filmed outdoors in 
broad daylight. 

Even studios were outdoors: .sets were built on the backlots in 
open air, using the sun as the luminaire. The very first studio was 
developed by K.L. Dickson, the co-creator (with Thomas Edison) of 
motion picture technology. Called "Black Maria," it was built on a 
revolving platibrm, so that it could be rotated to follow' the sun as it 
crossed the sky during the day (Figure 9.3). 

In New York, where the film industry was born, studios were built 
w ith glass ceilings on the top floor of buildings. The only form of 
control was huge tents of muslin, w hich could be stretched across 
the ceiling to soften and modulate the light. Later, adaptations of arc 
lamps were used to provide a degree of illumination, but with little 
control, (jas discharge tubes very similar to modern lluorescents 
(Figure 9.4) were also used, but they too were Just raw sources. This 
was not considered a problem, however. At that time, in the theater, 
“natural" lighting was considered to be broad, flat lighting which 
merely illuminated the elaborate sets. 

It was the brash talent of theater impresario David Belasco and 
his lighting designer Louis Harttman who turned this trend around. 
Belasco's emphasis was on realistic effects to underscore the drama. 
Also working at that time was Adophe Appia, who believed that the 
shadows were as important as the light, and that the manipulation of 
light and shadow' was a means of expressing ideas. 

It was an actor w ho had worked for Belasco who translated many 
of these ideas in to the world of film: a young man named Cecil 
B. DeMille. Working with cameraman Alvin Wycoff, he employed 
expressive single source lighting that was both naturalistic and visu- 
ally involving. When Technicolor was introduced, the necessity of 
huge amounts of light was a setback for natural, expressive lighting, 
but black-and-white lilms still continued to use lighting creatively 
and etTectively. 

FILM NOIR 

Certainly, one of the highlights of lighting as storytelling is the ei*a 
of film noir: American films of the forties and fifties, primarily in 
the mystery', suspense and detective genres, nearly all of them in 
black-and-white. The noir genre is best known for its low-key light- 
ing style: side light, chiar*oscuro, shadowy (Figure 9.5). This was, of 
course, only one of the various elements of visual style: they also 




9.3. (top) The Black Maria, devel- 
oped by Edison and Dickson, the first 
method of controlling lighting for 
filmmaking. 

9.4. (above) D.W.Griffith and his cam- 
eraman Billy Bitzer examine a piece 
of negative in front of some Coo- 
per-Hewitt tubes, one of the earliest 
artificial lighting sources. (For a more 
extensive discussion of the history of 
film lighting see Motion Picture and 
Video lighting, by the same author, 
also published by Focal Press). 



9.5. The black-and-white noir period 
is one of the highest achievements 
of film lighting as a story element 
— this frame from Mildred Pierce 
(Warner Bros., 1945). 
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9.6. Although not strictly a noir film, 
Citizen Kane is of the same era and 
employs the same techniques of 
visual storytelling with lighting that 
is expressive, visually striking and 
makes specific story points. Here 
the reporter has come to the vault 
where Kane's memoirs are kept. As 
the guard brings forward the sacred 
book which we hope will contain the 
ultimate secrets, the single beam of 
light represents knowledge reaching 
into the darkened space in much the 
same way that it does in the Cara- 
vaggio (Figure 9.2). 

Being a backlight with no fill. It leaves 
the characters In complete silhou- 
ette, representing their Ignorance of 
the knowledge. {Citizen Kane, RKO, 
1941. Now owned by Turner Classic 
Movies). 



9.7. An example of the classic meta- 
phor of noir— the characters trapped 
somewhere between the dark and 
the light, good or evil, knowledge or 
ignorance. In this frame from The Big 
Combo, which we previously looked 
at In Visual Language, the detective 
and the woman have triumphed over 
the bad guy and are emerging from 
the darkness into the light. 

As in the shot from Citizen Kane 
(Figure 9.6), the light seems to exert 
an almost palpable pull on them. 
Backlit and glowing, the fog forms 
a concrete space distinct from the 
foreground space of blackness and 
emptiness. Silhouetted and faceless, 
the shot is about their situation and 
the resolution of their conflict, not 
about their Individual thoughts or 
expressions at this moment. 





used angle, composition, lighting, montage, depth and movement 
in expressive new ways. Many factors came together to iniluence 
this style: technical innovations such as faster, finer grained black- 
and-white negative, faster lenses, smaller, more mobiTe camera dol- 
lies, cameras light enough to hand-hold and portable power supplies, 
all perfected during World War II, alleviated many of the logistical 
problems previously connected with location filming. 

This enabled filmmakers to get out to the dark, mean streets of the 
city with its shadowy alleys fraught wdth unknown dangers, blinking 
neon lights reflected on rain-soaked pavement and all of the mystery 
and menace of the city after dark. Beyond just the gritty reality and 
groundedness that come with actual locations, the challenges and 
various difficulties ol lighting in and around real structures tend to 
force cinematographers to experiment and be bolder with their light- 
ing — there is less of a tendency to just do it the same old w^ay h's 
always been done back in the studio. 

The second result ol the war was the influx of European directors 
and cinematographers who brought with them the ‘\..full heritage 
of German Expressionism: moving camera; oddly angled shots:"a 
chiaroscuro frame inscribed with wedges of light or shadow7 mazes, 
truncated by foreground objects or punctuated with glinting head- 
lights bounced off mirrors, wet surfaces, or the polished steel of a 
gun barrel. '' (Alain Silver and Elizabeth Ward. Film Noir). 

But all of this is more that just visual style: it is inherently a 
part ol the storytelling, an integral narrative device. ''A side-lit 
close-up may reveal a face, half in shadow, half in light, at the pre- 
cise moment ol indecision. (Silver and Ward). Beyond narrative, 
it becomes part of character as well noir was the birth of the 
protagonist w ho is not so clearly defined as purely good or evil. As 
with Walter Neff in Double Indemnity or .lohnny Clay (the Sterling 
I layden character) in The Killing and so many others, they are char- 
acters lull ol contradiction and alienation. In their veiy being they 
may be pulled between good and evil, light and dark, illumination 
and shadow. This reflects the confusion and sense of lost ideals that 
returned w ith the veterans and survivors of the war. It also reflects 
the ‘‘Zeitgeist" of the times: the grow ing undercurrent that not all 
things can be known, “...the impo.ssibility of a single, stable point of 
view, and thus the limits to all seeing and knowing." (J.P. Tellotte, 
Ibices In the Dark) — that what is unseen in the shadows may be as 
significant as w^hat is seen in the light. 
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LIGHT AS VISUAL METAPHOR 

Let’s turn now to a more recent example, a film that uses light 
as a metaphor and as storytelling perhaps better than any other ot 
the modem era: Barry Levinson’s The Naliinil. Masterfully photo- 
uraphed by Caleb Desehanel, the film is so visually unified and well 
fiiought out that it would be possible to comment on the metaphoric 
or narrative use of lighting in almost every scene; here we will exam- 
ine only the high points. 

In the opening shot we sec the title character alone, dejected and 
older, sitting at a railroad station, lie is half in light and half in 
shadow, a metaphor for his uncertain future and his dark, unclear 
past. The train arrives and blacks out the screen. He gets on. End 
of title sequence. It is mysterious, suggestive and supremely simple 
(Figure 9.8). 

The Naliircil is the tale of a talented young ba.seball player Roy 
Hobbes (Robert Redford) who is diverted from his career by a 
chance encounter with a dark and mysterious young lady, but makes 
a comeback years later as he simultaneously finds love with his long 
lost childhood sweetheart. It is a story of good versus evil in the 
classic sense and Levinson and Desehanel use a wide variety of cin- 
ematic and narrative devices to tell it. 

As the stoi 7 begins. Roy is a young farm boy full of energy, talent, 
promise and infatuation for his sweetheart Iris (Glenn Close) who 
always wears white. This section is shot in bright afternoon sunlight: 
the vibrant energy of nature with Just a hint ot a soft filter. It is back- 
lit with the sun and everything is warm and golden. 

His father dies of a heart attack in the shade of a tree and that night 
there is a ferocious storm: inky blue punctuated with stabs ot violent 
lightning. A bolt splits the tree and Roy uses the heart of the tree to 
niake his own bat which he inscribes with a lightning bolt: a symbol 
of the power of nature: light in its most intense, primitive and pure 
form. He gets a call from the majors and asks Iris out for a last 
meeting. They are silhouetted on a ridge against a glowing ultrama- 
rine blue sky which represents night and the temptations of eros 
(Figure 9.9)! If you look closely, it is completely unnatural (it’s 
day-for-night with a blue filter) but beautiful and perfectly portrays 
their mental state. In the barn, as they make love they are engulfed 
in stripes of moonlight alternating with darkness: it is a radiant 




9.8, The opening shot from The Natu- 
ral — a faceless character lost some- 
where in the light and the dark, sus- 
pended in time: the past is uncer- 
tain and the future is unclear. This 
purgatory of being caught between 
them establishes the mood and tone 
of uncertainty and conflict between 
two worlds that is carried through 
the rest of the film. (The Natural, Jr\- 
star Pictures/RCA/Columbia, 1984.) 
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9 . 9 . (top) Early in the film, Roy and 
Iris are young and innocent, but their 
purity is disrupted when they meet 
in the blue moonlight and make love. 
We will only find out at nearly the 
end of the film that this loss of inno- 
cence leads to a son, which Roy does 
not know about until he Is redeemed 
and recovers this purity which is rep- 
resented by the golden sunlight of 
a wheat field where he plays catch 
with his newly discovered son. Here 
and in his love tryst with Memo 
Paris (Figure 9.13) blue represents 
the danger of succumbing to temp- 
tation. 

9 . 10 . (above) The Lady In Black — 
the temptation that leads to Roy's 
downfall. She is always lit dimly and 
is somewhat shadowy — an ephem- 
eral figure; in this shot underlit for a 
mysterious look. 



9 . 11 . Afteryearsoffounderinginthe 
narrow darkness of obscurity, Roy 
emerges into the light of the one 
thing that gives him power — the 
bright sunny open space of a base- 
ball field. 



moment but there arc hints of danger (we will learn much later in 
the film that she is made pregnant by this encounter). As he boards 
a train to travel to his major league tryout, things darken a bit. The 
only light source is the relatively small windows of the train and 
while they admit plenty of light, it is low angle and somewhat shad- 
owy and malevolent. 

LIGHT AND SHADOW — GOOD AND EVIL 

It is here that he first sees the woman who is to bring evil and tempta- 
tion into his life - The Lady In Black (Figure. 9.l0). who we first 
see in silhouette and from the back. Usually portrayed backlit or in 
shadow, as befits her evil nature, she invites him to her hotel room, 
shoots him and then jumps to her death, ending his baseball hopes. 

Sixteen years later, we see him arrive at the stadium of the New 
York Knights. He is in total darkness as he walks up the ramp, then 
emerges into sunlight as he enters the ballpark: he is home, where he 
belongs (Figure 9.11). Given his first chance to play, the .sequence 
opens with a shot of what will become an important symbol: the 
lighting towers of the field. They arc dark and silhouetted against 
black stomi clouds. It is twilight, halfway between day and night. As 
he literally '"knocks the cover off the half' there is a bolt of lightning 
and it begins to rain. Lightning, the most powerful form of lighi 
is a recuiTing symbol throughout the film — light as pure energy, 
bringing the power of nature. Coming back into die dugout, we am 
introduced to a .second visual theme: die flashbulbs of news photog- 
raphers (Figures 9. 1 4, 9. 1 5 and 9. 1 6). 

As one of his teammates adopts the lightning bolt as a shoulder 
insignia, the team takes off; a symbol of the'power of light and 
energy that Roy has brought to the squad. They are on a ho[ streak. 
Now we meet the .Iiidge, half owner of the team. Slimy and evil, his 
office is completely dark, lit only by the dim light that seeps through 
the closed Venetian blinds (Figure 9.12). His face is obscured In 
shadow. After the .ludgc tries to get him to lose so he can buy the 
team, Roy rebuffs him and on his way out defiantly flips the room 
lights on. Then the bookie emerges from the shadows. 

Their attempt at bribery having failed, they contrive to set him up 
with Memo (Kim Basinger, who always wears black) at a fancy res- 
taurant, where the only illumination is the table lamps w hich cast an 
ominous underlight on the characters, although fill is added for Roy 
(purity) and Memo (raw beauty). She takes him to the beach and in 
a repri.se ol the love scene between Roy and Iris they are bathed in 
blue moonlight. But this is a slightly dilTerent moonlight than we 
.saw with his boyhood girl: colder and harsher; sensuous, but not 
romantic (Figure 9.13). She comes to seduce him and she is com- 
pletely in silhouette, sexy but still mysterious. 
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FADING FLASHBULBS 

Next comes a montage sequence of flashbulbs popping, symbolizing 
fame, celebrity, glamour and the seduction of the fast life which will 
distract him from baseball. Roy descends into a slump, bringing the 
team down w ith him. In his decline, the flashbulbs still go off', but in 
marv elous subtlety we see them in slovv-motion at the end of their 
burn cycle as they fade out. Iris comes to a game to watch, unbe- 
knownst to Roy. .As the team is losing and Roy is striking out. Iris 
stands up (Figure 9.19). Her translucent white hat is backlit by a 
single shaft of sunlight, making her appear angelic. Roy hits a home 
run that breaks the stadium clock - - stopping time. Photographers’ 
flashbulbs go off and as Roy peers into the crowd looking for Iris he 
is blinded by them and can't see her (Figure 9. 1 7). Later, they meet 
and go for a walk. As he tells her the story of his dark past, they are 
in complete silhouette, in darkness even though it is midday. As he 
ends his confession they emerge into full daylight. Later, the silver 
bullet that has been in his stomach sends him to the hospital. 




9.1 2. The Judge, the most elemental 
evil in the him, claims to abhor sun- 
light — he stays always in the dark; 
only a few meager slits of light 
manage to seep into his darkened 
den. 

9.13. As Roy begins to fall victim 
to the temptations of fame and the 
glamourofthe big city, he once again 
is silhouetted in dark blue - even the 
car headlights seem to be glowering 
at him as he falls for the seductive 
Memo Paris. 



9.14. (below, left) Throughout the 
film, flashbulbs represent the glare 
of fame, fortune and celebrity. For 
Roy, as the new hero of the team, 
the newspaper flashbulbs are every- 
where. 

9.15. (below) They quickly become 
the flashbulbs of the paparazzi as he 
paints the town red with his glam- 
ourous girlfriend Memo. 

9.16. As the nonstop nightlife hurts 
Roy's performance on the field, a 
slowmo shot of a flashbulb fading to 
black represents Roys loss of power 
— the dimming of his light. 
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9.17. (above) His long lost love Iris 
comes to a game. Roy seems to sense 
her presence, but as he turns to look 
for her, he is blinded by the glare of 
the photographer's flashes. 

9.18. (above, right) As Roy's light 
on the field promises to rescue the 
team and spoil the Judge's plans, 
he watches from his shadowy lair. 
This image is repeated at the end of 
the film when Roy's home run seals 
the judge's fate and the fireworks of 
exploding bulbs glare on the Judge's 
glasses. 

9.1 9. (right) As Roy Is faltering on the 
field, near defeat. Iris stands up and a 
single beam of light Illuminates her 
so that she is visible in the crowd — 
It gives him the power to hit a home 
run and win the game. The angelic 
glow makes her hat a halo to sup- 
plement the white dress and the 
standing pose.To reinforce the light- 
ing effect, she is surrounded by men 
only, all In dark clothes and hats. 



9.20. (below) As a reporter comes 
close to uncovering Roy's dark secret, 
he sneaks onto the field to photo- 
graph him at batting practIce.To stop 
him, Roy hits a ball with perfect aim 
that breaks the reporter's camera; 
the flashbulb fires as it falls to the 
ground — the glare of disclosure, of 
secrets being brought to light, Is pre- 
vented by Roy's sheer talent with the 
bat. 

9.21 . (right) As Roy lays ill in the hos- 
pital before the playoffs, the Judge 
comes to offer him a bribe. Rather 
than rendering the Judge in shadow 
as might be the obvious choice, 
Deschanel arranges for the warm 
glow of the otherwise benevolent 
hospital lamps to glare on the Judge's 
glasses — thus the light itself man- 
ages to obscure his eyes and partly 
disguise his evil. This Is appropriate 
as he appears here not as the Intim- 
idating force of evil but as a silky 
voiced cajoler. 





Against doctor’s orders, he tries to practice in secret, but the 
reporter attempts to take a picture of him. Roy hits a ball that 
smashes his camera which falls to the gTOund and the flashbulb fires 
as it breaks: he is striking back al the glare of publicity that has 
nearly destroyed him (Figure 9.20). 

The final climactic game is at night and the stadium tower lights 
burn brightly. The Judge and the bookie watch the game from his 
skybox, which we see from below as just a pale yellow glow on 
the partially closed blinds: an image of evil and corruption hovering 
over ihe game (Figure 9. 1 8). 

Roy is struggling as his injui^ plagues him and it all comes down 
to one final pitch which will win or lose the pennant. Having it all 
rest on the final pitch is, of course, a given in any baseball movie, 
but the cinematography and the metaphor of lighting and lightning 
together with the mystical glow of the dying sparks gives this scene 
a magical quality which makes it one of the most memorable final 
scenes in American cinema and visually one of the most moving. 
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9.22. (above) The moment before the 
do-or-die climactic pitch is thrown, 
lightning (which has always brought 
the power of good to Roy) strikes the 
light towers of the baseball field. 

9.23. (above, left) As Roy connects 
powerfully with the ball, he is framed 
so that the lights of the held (rep- 
resenting the ennobling power of 
baseball) are in the shot with him. 

9.24. (left, below) Roy's home run 
strikes the lights of the held; one 
shatters, short circuiting them all and 
they explode in a shower of hre- 
works. 



VISUAL POETRY 

Roy slams a home run right into the stadium lights (Figure 9.23), 
which shatter and short-circuit, sending a shower of sparks onto the 
held (figures 9.24 and 9.25). In one ofthe truly great images of con- 
temporary cinema, as he rounds the bases in slow-motion triumph, 
Roy and his celebrating teammates are enveloped in these glowing 
fireworks, as it miniature stars of glory' are raining on them. A soft, 
golden glow of light personified engulfs them as the him ends. It 
is the light of pure good; Roy and the power of his talent as sym- 
bolized by the bat carved from the tree struck by lightning have 
transformed them and invigorated them with the essence of all that 
is good about baseball (and all that it symbolizes about American 
democracy). 

The hrehy-like glow comes from the e.xploding lights ofthe Held 
(the illuminating spirit of baseball), shattered by Roy's home run 
(his talent) which have just been struck by a bolt of lightning — 
the same lightning that has brought Roy the power of his^unsulHed 
talent). These are symbols and they work, but there is a more subtle 
visual metaphor at work and it is what makes the shot so haunt- 
ingly evocative. What is magical about this shot is that the light is 
everywhere, it is an omnipresent bathing glow, it is all around diem, 
it almost seems to emanate from within them as they bask in the 
beauty of a pure and simple moment of triumph in baseball and the 
triumph of right over the insidious attempts ofthe Judge to infect 
baseball with his money-hungry' infestation. 

W ith this elegantly simple but visceral and expressive visual image 
system, Levinson and Deschanel make the most of and add exl7a 
layers ol meaning onto a great story, a great script and a superlative 
cast. In this particular Him, light is used as a metaphor in a very clear 
and sustained way. In most Hlnis, lighting is a part of storytelling in 
more limited and less overtly metaphorical ways, but it can alw^iys 
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9.25. As Roy rounds the bases, the 
sparks from the exploding bulbs sur- 
round him and his jubilant team- 
mates In a soft gentle wash of llght- 
they are enveloped in an omnipres- 
ent glow of the power of pure good 
triumphant over evil — one of the 
most beautiful and haunting images 
in modern cinema. The light is non- 
directlonal — it is all around them, 
part of them, within them. 



be a factor in underlying story points, character and particularly the 
perception of time and space. Filmmakers who take a rejectionist 
attitude toward lighting are depriving themselves of one of the most 
important, subtle and powerful tools of visual storytelling. Those 
who reject lighting are often those who least understand its useful- 
ness and eloquence as a cinematic tool. 
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controlling color 




WHAT IS WHITE? 

The eye will accept a wide range of light as “white," depending on 
external clues and adaptation. The phenomenon is both psychologi- 
cal (adaptation) and environmental. The color meter (and color film, 
which is very objective about these things) will tell us that there are 
enormous differences in the color of light in a room lit with tung- 
sten light, one lit with ordinary fluorescents and one Hooded with 
noon daylight. Our perception tells us that all three are “white light," 
mostly because w e are psychologically conditioned to think of them 
as white and physiologically, the eye adapts. Without a side-by- 
side comparison, the eye is an unreliable indicator of what is neu- 
tral light. Unfortunately, color film emulsions and video CCD's arc 
extremely sensitive and unforgiving. An absolute color reference is 
essential. 



10.1. (previous page) Bold use of 
color in Bladerunner.Throughout the 
film, color is tightly controlled for 
maximum effectiveness. 

Table 10.1. (below) Color, wave- 
length and frequency of the major 
bands of the spectrum. 

10.2. (bottom) Color and wavelength 
of typical sources. 



COLOR 


WAVELENGTH 

(nanometers) 


FREQUENCY 


Red 


800-650 


400-470 


Orange 


640-590 


470 520 


Yellow 


580-550 


520 590 


Green 


530-490 


590-650 


Blue 


480-460 


650-700 


Indigo 


450 440 


700-760 


Violet 


430-390 


760 800 



1 ndnometer =0.0000001 mm 




_M.OOO K Noflhwosi Sky 
8000 K 

5700" K Clear Mercury Lamps 
487a K Sunkght at Noon 
4000 K 



Hz' 



3100" K Incandescent Lamp 
2^ K 

jaOO" K SunbgN at Sunrtse 



COLOR TEMPERATURE 

In film and video production, the most common system used in 
describing the color of light is color “temperature." This scale is 
derived from the color of a theoretical black body (a metal object 
having no inherent color of its own, technically known as a Planck- 
ian radiator). When heated to incandescence, the black body glows 
at varying colors depending on the temperature (Table 10.1). Color 
temperature is a quantification of the temis “red hot," “white hot." 
etc. 

Developed by Lord Kelvin, the 10th century British .scientific pio- 
neer, color temperature is expres.sed in degrees Kelvin in his honor. 
On the Celsius scale, the freezing point of water equals 0°. The 
Kelvin scale takes absolute zero as the zero point. Absolute zero 
is -273° Celsius on the Kelvin scale, thus 5500° Kelvin is actually 
5227° Celsius. Degrees Kelvin is abbreviated “K" and the degree 
symbol is omitted. Because a tungsten filament heated to incandes- 
cence is very similar to a Planckian radiator, the color temperature 
equivalence is very close for tungsten halogen lamps, but not for 
HMls. ClDs and fluorescents (Figure 10.2). A graphic representa- 
tion of the various wavelengths is called an SED (Spectral Energy 
Distribution) or SPD (Spectral Power Distribution). 

When a metal object (such as the tungsten filament of a light bulb) 
is heated to incandescence, its SED is quite similar to that of a 
Planckian radiator and is fairly smooth across all wavelengths, even 
if some are stronger than others. This is not necessarily true for all 
light .sources. Fluorescent lights, for example, have very “spiky" out- 
puts, which tend to be very heavy in green (Figure 10.3) 

Color temperatures can be veiy misleading: for many sources 
(especially those which exhibit discontinuous SEDs), it is only an 
approximation and is referred to as “correlated color temperature." 
C’olor temperature tells us a great deal about the blue/orange com- 
ponent of light and very little about the magenta/green component, 
which can produce extremely unpleasant casls in the film even if the 
meter indicates a correct reading for the color temperature. 

An approximate measure of how close a source is to a pure black 
body radiator is the Color Rendering Index (CRl), a scale of 1 to 100 
which gives some indication of the ability of a source to render color 
accurately. For photographic purposes, only sources wdth a CRl of 
90 or above are generally considered acceptable. 

COLOR METERS 

Most light sources are not a narrow band of the spectrum; hence 
they are not a pure hue. Most colored light is a combination of vari- 
ous wavelengths; there is no one number that can describe the color 
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accurately. Rather, it is dcfinecl on two scales: red blue and magenta; 
green. As a result, most meters give two readouts (they are called 
three color meters, since they measure red, blue and green), one lor 
the warm/cool scale and one for the magenta/green scale. In the case 
of the Minolta color meter, the magenta/green readout is not in abso- 
lute numbers, but directly in amount offiltration needed to correct 
the color to “normal" on the magenta/green scale. 

Rosco Laboratories makes the following recommendations for gels 
based on reading from a Minolta Color Temperature meter. LB is 
the Light Balancing index. Its use is based on whether you are using 
daylight or tungsten balance film. Light balancing values arc shown 
in Table 10.3. ^ 

CC index is Color Correction. It describes the green magenta 
aspects of the color source. It is most relevant when shooting with 
Huorescents. sodium vapi)r, mercury vapor or other types ot dis- 
charge sources which usually have a large green component. The 
newer Minolta Color Meter 111 has an expanded green-magenta 
scale. Recommended corrections arc shown in fable 10.4 and 
10.5.) 

MIREDS 

Another problem with color temperature is that equal changes in 
color temperature are not necessarily perceived as equal changes in 
color. A change of 50K from 2000K to 2050K w ill be a noticeable 
difference in color. For an equivalent change in color perception at 
5500K, the color temperature would need to shift 150K and about 
500Kat lO.OOOK. 

For this reason, the mired system has been devised. Mired 
stands for micro-reciprocal degrees. Mireds are derived by divid- 
ing LOOO.OOO by the Kelvin value. For example. 32()OK equals 
l.OOO.OOO 32()() - 312 mireds. To compute how much color correc- 
tion is required, you use the mired values ol the source and the final 



Candle 


2000K 


Sunlight at dawn 


2000K 


Low wattage tungsten bulb 


2900K 


Tungsten-halogen bulb 


3200K 


Photo bulbs 


3400K 


Morning/afiernoon sun 


4400K 


Arc with WF carbon 


5000K 


Midday sun 


5500K 


HMIs 


5600 6500K 


Midday sunlight skylight 


6500K 


Cloudy sky 


6800K 


Clear blue sky 


10,000-t-k 

1 



10.3. (left) GAM color filters displayed 
as a color wheel. (Photo courtesy of 
Great American Market.) 

Table 10.2. (above) Common film 
and natural sources. 



10.4. (below) These 5ED charts illus- 
trate the uneven output typical of 
gas discharge sources which makes 
fnem difficult to control for film and 
video use. 
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85 (Full CTO) 



+ 131 



1/2 CTO +81 



1/4 CTO +42 




+ 167 


Full ao 


- 131 


Full Blue 


+ 131 


Sun 85 


-68 


Half Blue 


+ 81 


Half CTO 


-49 


Third Blue 


+ 40 


Quarter CTO 


-30 


Quarter Blue 


+ 20 


Eighth CTO 


- 12 


Eighth Blue 


+ 12 
8M 


UV filter 
1/4 Minusgreen 


5G 


1 /4 Plusgreen 


15M 


1/2 Minusgreen 


13G 


1 17 Plusgreen 


30M 
+ 3 


Full Minusgreen 
1/4 Minusgreen 


37G 

-2 


Full Plusgreen 
1/4 Plusgreen 


+ 6 


1 12 Minusgreen 


-5 


1/2 Plusgreen 


+ 13 


Minusgreen 


-lTl 


Plusgreen 



Table 10.3. (top) Light Balancing 
Index for the most common correc- 
tion gels. 

Table 10.4. (middle) Color compen- 
sating as indicated by the Minolta 
Color Meter II. Color correction 
applies only to the magenta-green 
balance. 

Table 10.5. (bottom) Color compen- 
sating values as indicated by the 
Minolta Color Meter III. 



desired color. IF you have source al 5500K and wish lo convert it 
to 3200K, subtract the mired value of the desired color from that 
of the source. 5000K = 200 mireds. 3200K = 312 mireds and then 
312-200= 1 12 mireds. 85 orange has a mired value of + 1 12. On the 
mired scale, a plus shift value means the filter is yellowish, a minus 
value means the filter will give a blue shift. When combining filters, 
add the mired values. 

COLOR BALANCE OF FILM 

No color film can accurately render color under all lighting con- 
ditions. In manufacture, the film is adjusted to render color accu- 
rately under a particular condition, the two most common being 
average daylight (type D film), which is set for 5500K and average 
tungsten illumination (type B film) designed for 3200K. There is a 
third, which is based on the now disused ‘"photo” bulbs, which were 
3400K (type A film), rather than 3200K; these are rare now. 

Given the fact that providing tungsten light is costly and electricity 
intensive, wliile sunlight is usually far more abundant, most motion 
picture films are type B, balanced for tungsten. The idea is that we 
put a correcting filter on when we can most afTord to lose light to 
a filter factor — in the sunlight. Kodak and Fuji now have several 
daylight balance films available. 

COLOR BALANCE WITH CAMERA FILTERS 

There are three basic reasons to change the color of lights: 

• To correct the color of the lights to match the film type 
(instead of using a camera filter) 

• To match various lighting sources 

• For effect or mood 

To shoot with type B film under “blue” light (in the 5500° degree 
area) an 85 orange filter is used. The 80A or 80B blue filters for 
shooting daylight film with warm light are rarely used, and in most 
cases should be combined with a UV filter becau.se tungsten film 
cannot tolerate the high proportion of UV in daylight and MMIs. 
There is some light loss when using a coiTection filter and the filter 
factor must be used lo adjust the T/stop. For convenience, most man- 
ufacturers list an adjusted Exposure Index which allows for the filler 
loss. 

When using this adjusted El, do not also use the filter factor. El 
is not technically the same as ASA (American Standards Associa- 
tion) which is the scale used to rate film for still photography, but in 
practice they arc the same. This is because the speed of color film is 
not measured in the same w^ay as black-and-white emulsion (see the 
chapter on Exposure). C'olor film speed is determined by testing. 

You will also notice two different Els on cans of black-and-white 
film, as well. This is not related lo correction fillers, since none are 
needed. It has lo do w ith the fitcl that black-and-w hile films vary in 
their sensitivity lo colors. In most cases the El for tungsten light 
will be 1/3 stop lower. Most black-and-white films available today 
arc panchromatic, meaning they are relatively sensitive lo most of 
the visible spectrum. Early black-and-white films were orthochro- 
malic; they were not sensitive lo blue light at all. This meant that 
actors with blue eyes appeared to have white eyes. Smaller color 
mismatches can also be corrected with color fillers, as well. It the 
scene lighting is 2800K, for example (loo warm), then an 82C filter 
will correct the light reaching the film to 3200K. 

There are three basic filter Families used in film and video pro- 
duction: conversion, light balancing and color compensating. This 
applies lo both lighting gels and camera fillers. 
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10.5. (left) Extension frames make it 
possible to gel these Muscos for a 
car shot. (Photo courtesy of Musco 
Lighting, Inc.) 

10.6. (above) The Minolta ColorTem- 
perature Meter II. 



CONVERSION FILTERS 

Conversion fillers work in the Blue-Orange axis and deal with funda- 
mental color balance in relation to the color sensitivity of the emul- 
sion. Conversion tillers atTeet all parts of the SED for smooth color 
rendition. Although there used to be more, currently there are only 
two types of color emulsion: daylight and tungsten. The basic filter 
families are shown in Table 10.7. The conversion filters we use in 
film and video are called CTO and CTB (see below). 

LIGHT BALANCING FILTERS 

Light Balancing fillers are warming and cooling lilters; they work 
on the entire SED as with the conversion fillers, but they are used to 
make smaller shifts in the Blue-Orange axis. 

CORRECTING LIGHT BALANCE 

Daylight sources include: 

• Daylight itself (daylight is a combination of direct sun and 
open sky). 

• HMIs. 

• Cool-while or daylight type fiuorescents. 

• Color correct lluorescents. 

• Dichroic sources such as FAYs. 

• Arcs with while-flame carbons. 

In general, daylight sources are in the range of 54()0K to 6500K, 
although they can range much higher. Near sunrise and sunset they 
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1 0.7. Gel taped to a 4x4 open frame 
is usually the best way to add color 
to an intense source such as these 
Ruby Sevens. Care must be taken not 
to get it too close or the gel will burn. 
(Photo courtesy of Luminaria, Inc.) 




arc much warmer as the sun is traveling through a much thicker 
layer of atmosphere and more of the blue wavelengths are filtered 
out. The amount of dust and humidity in the air are also factors, 
which accounts for the different colorings of light prevalent in dif- 
ferent locales. Perhaps most famous is the translucent blue light of 
Venice made famous by the painter Canaletto. 

Con'cction is achieved w ith either or CTO, both of which are 
orange filters. The Rosco product is Ro.scosun 85 (85 refers to the 
Wratten number equivalent), it has a mired shift value of 1 3 1 which 
will convert 55()()K to 32()0K. (Technically, this is equivalent to a 
Wratten 85B; WTatten 85 has a mired shift value of 1 12, which con- 
verts 55()() to 3400, slightly cool for tungsten balance.) 



Table 10,6. The basic filter families 
and their designations. 

85 Cnnvcuton | D,iyl<qht to tunqmen 

BO ' Con«cision 1uni|!,tentodjylighl 

lU i iqfit b.il.incmq | Coolmq filtor% 

81 Light baijntinq W.trmmg filters 

CC jI Color r.ompfm.itinq | fiiroiiry A i«ond.rrv cotorj 



CTO 

CTO is the acronym for C'olor Temperature Orange. C’TO is warmer 
than 85 and has a higher mired shift value: 150. This means that 
it will convert 6500K to 3200K, which is excellent when correct- 
ing cooler sources such as lIMls, which are running blue or heav- 
ily skylit situations. It is also useful when going for a warmer look, 
as it will convert 5500K to 2940K. (55()()K = mired 181, shift 
value of 1 59. Warmer equals positive. 181 + 159 = 340 mired. Divide 
1 ,()()().()()() by 340 = 2940K.) The difference is basically American vs. 
European: probably due to the fact that European skylight is gener- 
ally bluer than American skylight (Table 10.7). 

.An important variation of 85 is the combination of color correction 
and neutral density. The purpose of this is to avoid having to put two 
separate gels on a window, which might increase the possibility for 
gel noise and reflections, not to mention the additional cost (which 
is substantial). The variations are shown in table 10.9: UnfoUunately, 
no one makes a 12 85 plus ND filter, which would be useful to pre- 
serve a natural blueness in the windows. 

TUNGSTEN TO DAYLIGHT 

Fillers for converting wann tungsten sources to nominal daylight 
are called full blue. Tough Blue or CTB (Color Temperature Blue) 
(Table 10.8). 
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The problem with ‘‘blueing the lights"’ is that CTB has a transmis- 
sion of 36% while 85 has a transmission of 58%. This means that 
while you lose almost a stop and a half with CTB, you lose only 
about 2/3 of a stop w ith CTO. CTB is very inelTieient; its most 
common use is to balance tungsten lights inside a room with the 
daylight blue w indow light that is coming in. This is a losing situa- 
tion from the start: the window light is liable to be far more powerful 
than the tungsten lights to begin with. If we then lose 2 stops off the 
tungsten by adding CTB we are really in trouble (not to mention the 
fact that we also have to put an 80B filter on the lens with tungsten 
balance film and we lose heavily there too). In practice most people 
try to avoid this solution; the alternatives are: 

• Put 85 on the windows and shoot at tungsten balance. By 
doing this we avoid killing the tungsten lights, we don’t have 
to u.se an 80B on the camera and we lose 2/3 of a stop otT 
the windows, which may keep them more in balance w ith the 
inside exposure. 

• Pul 1 /2 85 on the w indows and 1/2 blue on the lights. 

• Pul 1/2 CTB on ihe lighls and lei Ihe windows go slighlly 
blue. This is actually a more rcali.stic color effect and is much 
prelerred these days. 

• Use daylight balance lights (FAYs, HMls or Kinos) inside. 
FLUORESCENT LIGHTING 

One of the most common color problems we face today is shooting 
in locations where the dominant source is fluorescent. The problem 
w ilh fluorcscents is that they are not a continuous spectrum source: 
in most cases they are very heavy in green. Another problem is 
that even if they may appear to be approximately correct in color, 
their discontinuous spectra may cause them to render color very 
poorly. (Recall our discussion of metamerism in the chapter on 
Color Theoiy.) This is measured as the Color Rendering Index 
(CRI). A CRl of ^)() or better is considered necessary for film and 
video work. As a result, fluorcscents cannot be corrected only by 
changing the color with a gel on the lighting unit or filler on the 
camera lens. 

Also because of their discontinuous spectra, discharge sources (of 
which lluorescents are one example) can't be considered to have a 
true color temperature. The black body color temperature that they 
approximate is called the Correlated Color Temperature (CCT). On 



NAME 


TYPICAL CONVERSION 


MIRED VALUE 


STOP LOSS 


85 


5500K >3200K 


f131 


3/4 stop 


Full CTO 


5500K > 2900K, 6500K > 3125K 


-^167 


2/3 stop 


1/2 CTO 


5500K > 3800K, 4400K > 3200K 


+ 81 


1/2 


1/4 CTO 


5500K > 4500K, 3800K > 3200K 


+42 


1/3 


1/8 CTO 


5500K > 4900K, 3400K > 3200K 


+20 


1/3 



NAME 


TYPICAL CONVERSION 


MIRED VALUE 


STOP LOSS 


CTB. Full Blue 


3200K > 5500K 


-131 


1-1/2 


1/2 CTB, Half Blue 


3200K>4100K 


-68 


1 


1/3 CTB. 1/3 Blue 


3200K > 3800K 


-49 


2/3 


1/4 CTB. 1/4 Blue 


3200K > 3500K 


-30 


1/2 


1/8 CTB. 1/8 Blue 


3200K > 3300K 


-12 


1/3 




1 0.8. For this music video we wanted 
vivid color and a dreamlike effect. 
One tun^ten bounce was gelled 
double CTO and the other flame 
red, the two were on separate flicker 
boxes and the shot was overcranked. 
The result was a nightmare-in-hell 
feeling that fit the tone of the video. 



Table 10.7. (left) CTO filters, conver- 
sion vales and light loss. 

Table 10.8. (left, below) CTB filters, 
conversion values and light loss. 
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NAME 


CONVERSION 


LOSS 


85N3 


Daylight to tungsten 


1-2/3 


85N6 


Daylight to tungsten 


2-2/3 


85N9 


Daylight to tungsten i 


3 2/3 





NOMINAl CC 


FOR USE WHEN CC 


O REDUCE GREEN 


equivalent 


INDEX IS APPROX 


Minusgreen 


30 


12 


1/2 Minusgreen 


15 


5 


1/4 Minusgreen ^ 


075 


2 



NOMINAL CC FOR USE WHEN CC 



TO ADD GREEN EQUIVALENT 


INDEX IS APPROX 


Plusgreen | 30 




1/2 Plusgreen 15 


-5 ~ 



1/4plusgtwn 075 -3 



Table 10.9. (top) Combination 85s. 

Table 1 0 . 1 0 . (above) Gels for correct- 
ing green sources 



practical locations it is not always possible to turn olTthe Muoros- 
cents and replace them with our own lights. The many options and 
combinations can get to be a bit eonfusing sometimes. Table 10. 1 1 
shows a decision chart for dealing with the.se situations. Additional 
tips on shooting with tluoreseents include: 

• In the field, it may be neeessary to use a combination of these 
techniques. Whatever you do,’ SHOOT A CiRAY SC ALE to 
give the lab a starting point for eorrection. 

• Shooting with ordinary fluorescents alone and letting the lab 
remove the green results in a very flat color rendition" Adding 
some lights (sueh as tungsten with plusgreen) gives a much 
fuller color feeling to the image. 

• Several high output units are available which use color cor- 
rected (full spectrum) fluorescents and can be used in con- 
junction with HMI or tungsten lighting (with either daylight 
or 3200K fluorescent tubes) and provide perfect color. They 
are very efficient in power usage and give a soft even light. 

• Full minusgreen is equivalent to CC30IV1 (30 magenta). In an 
emergency, it is possible to use a piece of CC30M. 

• Don't forget that most backlighted advertising signs (such 
as those in bus shelters) have fluorescent mbes in them. The 
scene may look fine but the fluorescent cast of the lighted 
signs will be very ugly. 

• If you are shooting a large area such as a supermarket, fac- 
toi 7 or otTice, it is far more efficient to add green to your 
lights than to have the crew' spend hours on ladders gelling or 
changing bulbs. 

• When you add plusgreen or fluorofilter to lights they give a 
very strongly colored light w hich to the eye looks veir wrong 
and doesn't appear to visually match either HMI or tungsten 
light. It looks absolutely awdul. You will often find il diffi- 
ciilt to convince a director that this the right thing to do. T\y 
taking a color Polaroid. 



CORRECTING OFF-COLOR LIGHTS 

ARCS 

Carbon ares give off heavy ultraviolet. Ro.sco Y-l or Lee L.C'.T. 
Yellow reduces the LIV output. CoiTcelion of white flame carbon 
arcs to tungsten balance; use Rosco MT2 (together with Y-l ) or Lee 
232. Rosco MTY is a combination of MT2 and Y-l. 



10.9. This pool room shot needed 
to feel degenerate and raw. A 24K 
Lightwave (similar to a Dino) was 
outside the window. The existing 
daylight was allowed to leak in and 
was uncorrected. The combination 
of the two contributed to the sleazy, 
honky-tonk feel which was appropri- 
ate for the scene. 
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EXISTING 

SOURCE 


YOUR 

LIGHTS 


STRATEGY 


COMMENTS 


Any 

fluorescents 


None or 
fluorescents 


Shoot Fluorescent 
balance 


Use fluorescents only (adding 
fluorescent fill if necessary) and let the 
lab lime the green out of the print 


Any 

fluorescents 


Tungsten 
or HMI 


Replace the lamps 


Remove existing fluorescent lamps and 
replace with "full spectrum" fluorescent 
bulbs which provide photographic 
daylight or tungsten balance 


Cool white 
fluorescents 


HMIs 


Gel the fluorescents 
(daylight balance) 


Add minusgreen gel to the existing 
fluorescents which removes the green. 
With cool white fluorescents this will 
result in daylight balance. Tungsten 
lights can be blued or HMIs used. 


Warm white 
fluorescents 


Tungsten 


Gel the fluorescents 
(tungsten balance 


Add minusgreen gel. With warm while 
fluorescents this will result in a tungsten 
balance. Tungsten lights may be used or 
HMIs with 85. 


Cool white 
fluorescents 


HMIs 


Gel the HMIs 


Add plusgreen to the HMIs which 
matches them to the heavy green output 
of the fluorescents. Then use a camera 
filter to remove the green or have the lab 
time it out. 



Table 1 0.1 1 . (left) Strategies for deal- 
ing with off-color sources. 



HMI 

HMIs generally run a little too blue and are voltage dependent. 
Unlike tungsten, their color temperature goes up as voltage decrea.ses. 
It is important to check each lamp with a color temperature meter 
or color Polaroid and write the actual color temp on a piece of tape 
attached to the side. For slight correction Y-1 or Rosco MT 54 can 
be used. For more conection, use 1/8 or 14 CTO. Many IIMls also 
run a little green. I lave 1/8 and 1/4 minusgreen available. 

INDUSTRIAL LAMPS 

Various types of high efficiency lamps are found in industrial and 
public space situations. They fall into three general categories: 
Sodium Vapor. Metal Flalide and Mercury Vapor. All of these lights 
have discontinuous spectmms and are dominant in one color. They 
all have very low CRls. It is possible to shoot with them if some cor- 
rections are made. High pressure sodium lamps are very orange and 
contain a great deal of green. Low pressure sodium is a monochro- 
matic light: they are impossible to correct. 

CAMERA FILTRATION FOR INDUSTRIAL SOURCES 
The following are recommended starting points for using camera fil- 
tration to coiTect off-balance industrial sources. They are approxima- 



Film Type 


Existing Source 


Camera Filters 


Tungsten 


High Pressure Sodium 


SOB + CC BOM 


Metal Halide 


85 + CC50M 


Mercury Vapor 


85 -F CC50M 


Daylight 


High Pressure Sodium 


SOB + CC50B 


Metal Halide 


81A + CC30M Table 10.12. Typical camera filtra- 

tion for common industrial sources. 


Mercury Vapor 


o,A t-r^KA Always confirm with film testing or a 

81A + CC50M Polaroid. 
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Cool White ICiyli^hl 

Huorcscenl ^SOOK 



I 




Cool While I iiii^slen 

I luorestenl > 2 l)(lK 



I’liisgreen ^0 




Cool While l ungsien 

I lin)rescenl .^ 200 K 

I luorofiltcr 




Cool White Daylight 

Fluorescent 5500 K 

Minusgreen 




W arm W liite I ungsleii 

I luoresceFit ^ 2 lUl|\ 

Min usgreen 



14 CTO 




(»plini.i52 1 ungslcn 

5200K 



10.10. (top, left) Cool White fluores- 
cent with normal daylight. Notice 
how green the left side of her face is. 

10.11. (top, middle) Cool White flu- 
orescent balanced against a tung- 
sten source with Rosco Plusgreen 50. 
Green is then removed by the lab. 

1 0.1 2. (top, right) Cool White fluores- 
cent with Rosco Fluorofilter, which 
converts them to tungsten balance. 

10.13. (above, left) Cool White fluo- 
rescent with Minusgreen (CC 30M) 
balanced with a daylight source. 

1 0.1 4. (above, middle) A Warm White 
fluorescent with Rosco Minusgreen 
and 1/4 CTO to match a tungsten 
source. 

10.15. (above, right) An Optima 32 
(color correct fluorescent) matched 
with a tungsten source. 



tions only and should be confirmed with metering and testing. Never 
fail to shoot a gray scale and some skin tone for a timer's guide. 
Only with these references will the color timer or video transfer col- 
orist be able to quickly and accurately correct the color. For more on 
shooting the gray scale reference see the chapter on Image Control. 
Pay close attention to how the gray scale is shot — an incorrectly 
done gray scale can do more damage than none at all; if the telecine 
transfer artist or film color timer adheres to it. your dailies will be 
very different than you expected. Some starting points for testing are 
shown in Table 10.12. 

STYLISTIC CHOICES IN COLOR CONTROL 

As with everything in film and video production, stylistic choices 
atTcct the technical choices and vice versa. This is especially true 
with color correction. Until a few years ago, considerable time and 
money were spent on correcting every single source on the set and 
every light or fixture that appeared in the frame to precisely 3200K 
(for tungsten) or 5500K (for daylight or IIMIs) with no green. As 
a result of the influence of commercials and music videos, there is 
more of a tendency to "let them go greeiT' and even let many diftcr- 
ent mixed sources appear in the frame. This is a much more natural- 
istic look and has become a style all its own. It has been said that 
"green is the new orange.’" Some commercials and features even go 
out of their way to establish the green fluorescent look. 
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optics 



Except for certain minor differences, the principles of optics and the 
use of lenses is the same tor film and video. Nearly all principles of 
optics and optical design are based on a few laws of physics. The 
two most basic are reflection and refraction. There are a few things 
we need to know about the basic behavior of light in order to under- 
stand the fundamentals of optics. 



PHYSICAL BASIS OF OPTICS 

Aside from lighting sources most things in the real world do not 
emit visible light but reflect natural or artificial light. For instance, 
an apple appears a shiny red color because it has a relatively smooth 
suriace that absorbs other non-red (such as green, blue, yellow) 
wavelengths of light. The reflection of light can be roughly catego- 
rized into two types of reilection: specufar reflection is defined as 
light reflected from a smooth surface at a definite angle, and dilTuse 
reflection, which is produced by rough surfaces that tend to reflect 
light in all directions. There are far more occurrences of difTuse 
reflection than specular reflection in our everyday environment. 

The basic rule of reflection, know n to any schoolchild is: the angle 
of incidence equals the angle of reflection (Figure 1 1 .2). The amount 
of light reflected by an object is dependent upon the texture of 
the surface. When surface imperfections are smaller than the wave- 
length of the incident light (as in the case of a mirror), virtually all of 
the light is reflected. In everyday language — it's shiny. I lowever, in 
the real world most objects have convoluted surfaces that exhibit a 
dilTuse reflection, with the incident light being reflected in all direc- 
tions. 

As will be discussed in the chapter on lighting, diffusion is also a 
key element in controlling light that is transimtted through things: 
namely diflusion materials. In both cases, dilTusion means the same 
thing; the light rays are more scattered in all directions after they 
are reflected or transmitted than they were before. The opposite of 
reflection, absorption, is of interest in two ways. First of all it is how 
objects have ‘"color" (see chapter on Color Theon ) and secondly it 
is how we control light on the set. 



1 1 .1 . (previous page) One of the best 
known and most fascinating uses of 
optics — the mir^e shot from Law- 
rence of Arabia (Columbia Pictures, 
1962.) 

11.2. (below) Angle of incidence 
equals angle of reflection. 




REFRACTION 

The refraction of visible light is an important characteristic of lenses 
that allows them to focus a beam of light onto a single point. Refrac- 
tion, or bending of the light, occurs as light passes from one medium 
to another when there is a ditterence in the inde.x of refraction 
between the two materials. 

Refractive index is defined as the relative speed at which light 
moves through a material with respect to its speed in a vacuum. By 
definition, the refractive index of a vacuum is defined as having a 
value of 1.0. The refractive indices of all transparent materials are 
therefore greater than 1 .0. 

When light passes from a less dense medium such as air to a more 
dense medium such as glass, the speed of the wave decreases. Con- 
versely, when light passes from a more dense medium to a less dense 
medium, the speed of the wave increases. The angle of refracted 
light is dependent upon both the angle of incidence and the compo- 
sition of the material into which it is entering. We can define the 
normal as a line perpendicular to the boundary between two sub- 
stances. 

The concept of refractive index is illustrated in Figure 11.3 for 
the case of light pa.ssing from air through both glass and water. 
Notice that while both beams enter the denser material through the 
same angle of incidence with respect to the nonnal (60 degrees). 
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the refraction for glass is almost 6 degrees more than that tor water 
due to the higher refractive index of glass. The index of refraction 
varies with the frequency of radiation (or wavelength) of light. This 
occurs with all transparent media and is called dispersion. 

As the wavelength of light increases, the refractive index decreases. 
It is the dispersion of light by glass that is responsible for the famil- 
iar splitting of light into its component colors by a prism. 

This is important in optics for film and video in that it means that 
the various wavelengths, that is colors, of light do not interact with 
the glass of the lens in exactly the same way. Poorly designed lenses 
wiirnot focus all colors on exactly the same plane. Modern lenses, 
however, arc designed to deal with this and it is not a significant 
problem. 

When measuring the refractive index of a transparent material, 
the particular wavelength used in the measurement must be identi- 
fied. This is because dispersion is wavelength-dependent. When the 
beams exit the glass and water, they arc again refracted at the same 
angle that they entered the materials. 

Refraction of light is important in the construction and physics of 
lenses. In a convex lens, as illustrated below, light waves reflected 
from the object are bent towards the optical center of the lens and 
converge on the focal point. 

The relative position of the object with respect to the front focal 
point of the lens detemiines how' the object is imaged. If the object 
is beyond twice the length of the focal point, then it appears smaller 
and inverted and must be imaged by an additional lens in order to 
magnify the size. However, when the image is closer to the lens than 
the focal point, the image appears upright and larger, as can be easily 
demonstrated with a simple magnifying glass. 

It is one thing to have the lens fonn an image on the focal plane but 
the amount of light that reaches it must be controlled. This is done 
with an aperture, w hich is nothing more than a variable size hole that 
is placed in the optical axis. 





High refractive index 

11.3. Refraction. 



F/STOP 

The f number or f/stop of a lens is a measure of its ability to pass 
light. A lens w ith an f/stop of 1.0 would theoretically pass all of the 
light reaching through to the focal plane. The f/.stop is the ratio of 
the focal length of a lens to the diameter of the entrance pupil. I low- 
ever this is a purely mathematical calculation that does not account 
for the varying efficiency of different lens designs. 

T/stop (true stop) is a measurement of actual light transmission as 
measured on an optical bench. F/stops are used in depth-of-field and 
hyperfocal calculations and T/stops are used in setting exposure. 

When setting the aperture on a lens never go backwards. Most aper- 
tures have a certain amount of backlash which must be compensated 
for. If it is necessary to go to a larger stop (i.c., "open up'') open the 
lens all the way up and then reset the stop. 

BASIC MATHEMATICS OF OPTICS 

The fundamental optical equations use these terms: 

D= distance 
0= object size 
F = focal length 

A = aperture size (the diaphragm) 

Optical equations can get quite complex but the basics that we 
need to understand as working cinematographers and videographers 
are simple. 
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The fundamental fomiula is: 
D 



() = 

Variations on this are: 



A*F 



OxF 

D = — 

Distance = size x focal length 

aperture size 



Dx A 






F 



Objeet Size 



distanee x aperture size 
foeal length 



Dx A 
O 



Focal Length = 



distance x apeiHire size 
object size 



A = 



FxO 

D 



* , tocal leimth x object size 

Aperture size = 

distance 

In anamoiphic photography the aj^erlure width is equal to 2A. 



FOCUS 

Focus is a much misunderstood aspect of filmmaking. What is “in 
tocLis?" Theoretically, it means that the actual object is projected 
onto the film or video “as it appears in real life." 

The human eye tends to perceive eveiything as in focus, but this 
is a result of the eye/brain interaction. The eye is basically an f/2 
optic and may be considered a fairly “wide angle" lens, so much of 
the world actually is in focus, certainly in brightly lit situations. But. 
nearly imperceptible to us. the focus is constantly shifting. This is 
accomplished by the muscles that control the lens of the eye. They 
distort its shape to shift the focus. If you look at something very' 
close in a dimly lit situation, the background will be out of focus, 
but most likely you will not perceive it - because you are “looking" 
at the near object. By “looking" I mean that your brain is focusing 
your attention on the near object. This is w hat differentiates the eye 
from a camera: our mental focus is a condition of our consciousness 
and attention — the camera simply records everything. 

As we will see later, a great number of the practices of focus: focal 
length, composing the frame and even lighting, are attempts to re- 
create this mental aspect of focus and attention. We are using the 
camera to imitate how’ the eye and brain work together to tell a 
visual story in an imitation of how life is perceived by the mind. 

First, the technical basics: the taking lens is the optical system that 
projects the image onto the film or video sensor, which is called the 
image plane. The image plane is two-dimensional. As we discussed 
in the chapter on Filmspace, all imaging, whether photography, 
cinema, video or even painting is the act of taking a three-dimen- 
sional world and rendering it onto this two-dimensional plane. 
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When discussing Ibciis, we often lend to think only in temis of the 
flat image plane, but it is more useful to remember that the lens is 
forming a three dimensional image in spaee: not a flat picture plane. 
It is the flat picture plane that must be 'Mbcused'' onto. It is the only 
part of the image that gels recorded. This w ill be espeeially relevant 
when we gel to the eircle of confusion. (Some may think we are in 
the circle of confusion already, but stick with it, this is important.) 

The image plane is also called the Principal Plane of Focus; sort of 
the uptown business address for what we commonly call the focal 
plane. Think of it this way: we are shooting a scene that has some 
foreground bushes, a woman standing in the middle and some moun- 
tains behind her. The w oman is our subject. We focus the lens so that 
she is sharply projected onto the image plane. 

In our three-dimensional model, the bushes and the mountains are 
projected behind the lens, but in front of her and behind her. In other 
words they are being projected into the camera, but in I'ronl of and 
behind the Principal Plane of Focus. As a result they are out of 
focus. By shifting the focus of the lens, or by stopping down, or 
using a wider angle lens w'e can bring them into focus, but let's 
assume we are shooting wide open w ith a fairly long lens. By chang- 
ing the focus of the lens, what we are actually doing is shifting 
that three-dimensional image backwards and forwards. If we shift 
it backwards, the mountains are focused on the image plane; if we 
shift forwards, the bushes are focused. Only objects that are pro- 
jected sharply on the image plane are actually in ''critical focus." 
But there are many objects that are only slightly in front of or behind 
the principal subject. If we stop down a little, thus increasing depth- 
of-lield, they appear sharp (Figures 1 1.4 and 1 1.5). Note also that 
deplh-of-field is different from deplh-of-focus. as in Figure 1 1.6. 

But they are not actually sharp. This is called apparent focus. What 
is the boundary line between actual focus and apparent focus. There 
is none: at least not technically definable. It is a very subjective 
call that depends on many factors: perception, critical judgment, the 
resolving power of the lens, the resolving power of the film or video, 
the amount of diffusion, the surface qualities of the subject, lighting 
and so on. Also very important is the end use of the footage. Some- 
thing that appears in focus on a small television might be horribly 
soft on an Ima.x screen. There is a technical measurement of critical 
focus which is discussed below — it is called the circle ofeontusion 
but as we will see, it is a mathematical measurement w hich is based 
on certain judgment calls. 



As (orus sfiifts 
thp focused 





1 1 .4. (top) The cone of focus on the 
imaging side of a converging lens. 

1 1.5. (above) As the lens is focused, 
the cone of focus moves back and 
forth. The goal is to put the smallest 
point of the cone exactly at the imag- 
ing plane. 



MENTAL FOCUS 

As we discussed in the eye/brain phenomenon, the view ing audience 
is subject to the same tendency: they will focus their attention on the 
part of the image that is "in focus." This is an important psychologi- 
cal function that is c.xtremely valuable in visual imagery and stoiy- 
telling with a lens. 



Depth of field 



Depth of focus 



1 1 .6. Depth-of-field is on the subject 
side of the lens, depth-of-focus is at 
the image plane. 
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There is a long history of llie shift from deep focus so much i'avored 
in the black-and-white era (used most notably by Orson Welles and 
Gregg Toland in Citizen Kane and The Magnificent Amhersons) and 
the current trend to limited depth-of-field favored today, not to men- 
tion the recent use of ‘‘tilted focus'" so much favored by music video 
and commercial directors. More on that later. 

But cinematographers and videographers are engaged not only in 
shaping mental perception; they are technicians also. We need some 
way of quantifying focus, however arbitrary that might be. Let's 
think about a single ray of light, for example an infinitely small (or 
at least a very tiny) point of light that is the only thing in the field 
of view. This sends a single ray of light toward the lens. As the ray 
of light leaves the object, it expands outward: no set of light rays 
is truly parallel, not even a laser or the light from a distant start. 
The lens captures these slightly expanding rays of light and recon- 
centrates them: this bends them back toward each other. This fomis 
a cone behind the lens. Where these rays actually meet (and keep in 
mind that we are talking about the rays of a single point of light) is 
where the image is in focus. The lens can then be adjusted so that 
this single point of light is sharply focused on the image plane: that 
is, it appears to be Just as small on the image plane as it does in life. 

Now, we shift the lens so that the image of the dot of light is not 
exactly at the image plane. What happens? The image of the dot 
gets larger because we arc no longer at the confluence of the rays 
of light as concentrated by the lens. If we do this only slightly, no 
one may notice. We say that this is still acceptable focus. If we shift 
a lot, most people would then perceive it as not acceptable focus, 
but as we have pointed out, this is all subjective. Based on a general 
consensus taking into account the various factors involved, imaging 
scientists have quantified how' much bigger that dot can get and still 
be deemed acceptable focus for most general use purposes. 

CIRCLE OF CONFUSION 

The tenn for this is “circle of confusion" (it is not to be confused 
with the circle of confusion created w hen several producers gather 
round and start talking about cinematography ). The circle of confu- 
sion is basically a measure of how' large the projected image of a 
true point source can be before it is considered to be unacceptably 
out of focus. Theoretically, of course, the point of light projected 



1 1 .7. How stopping down affects the 
circle of confusion. 



Aperture 
wide open 
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onto the film plane should be the same size as the infinitely small 
point of light it is seeing, but due to the nature ofoptics it can never 
be perfect. For film work in 16mm, the circle of confusion varies 
from 1/2000" (.0005") for critical applications to 1 1000" (.0001"). 
For 35mm it ranges from 1 700" (.00()14") to 1/500" (.002"). 

The circle of confusion is smaller for 16mm because 16mm has to 
be blown-up more to achieve the same image size on the screen or 
monitor. The circle of confusion is most important in the calculation 
of depth-of-field. Whenever you look at a depth-of-field chart, you 
will sec listed the circle of confusion used in the calculations. It is 
important to remember that the end use of the Ibotage is an impor- 
tant consideration in making these judgments. 



DEPTH-OF-FIELD 

Back to our model of a three dimensional projected image. The por- 
tion of this image that falls on the image plane and is within the 
circle of confusion is called the depth-of-field. It has a near and tar 
limit. A number of factors affect depth-of-field: 

• Focal length of' the taking lens. The shorter the focal length, 
the more the depth-of-field. 

• The aperture of the lens. The smaller the aperture, the greater 
the depth-of-field. 

• Image magnification (object distance). The closer the subject 
is to the image plane, the less the depth-oi-field. 

• The circle of confusion selected for the situation. ( Remember, 
they are different for 16mm and 35mm). 

• Indirectly: the resolving power of lens and film, end use, dit- 
fusion. fog, smoke, the type of subject. 

With a tendency to use faster films and longer lenses in darker, 
‘‘low-key" light, depth-of-lield is a critical issue. With a 150mm lens 
doing a tight close-up of a face, it is not unusual lor your locus 
pulle"r to ask. “which eye do you want in focus?" The general prac- 
tice is that critical focus should be on the pupils of the eyes, but it 
may not be necessary to get them both; in this case it is your judg- 
ment call to decide which one is more important. As a general rule: 
depth-of-field is not evenly distributed in front of and in back of the 
plane of critical focus. Usually, it is one third in front and 2/3 behind. 
This is because behind the plane of focus is, of course, larther away. 



DEPTH-OF-FIELD CALCULATIONS 

Depth-of-field is a plane of focus perpendicular to the optical a.xis 
where objects are focused to acceptable sharpness. The near and tar 
planes of shaipness are calculated: 

ND= 



FD = 



H + (S-F) 
H xS 



H-(S-F) 
ND = Near distance 
FD Far distance 



1 1 = Flyperfoeal distance 
S = Distance troni camera to object 
F = Focal length of the lens 



HOW NOT JO GET MORE DEPTH-OF-FIELD 

As a result of the basic principles of physics, wide angle lenses will 
have more depth-of-ficid at a given f/stop. Here we must dispel one 
of the most persistent and pernicious myths of filmmaking. Many 
people still believe that if you are having trouble getting the impor- 



tant elenicnls in focus, ihc answer is lo put on a wider angle lens and 
you will have greater depth-of-field. Technically true, but in actual 
practice, they then move the camera Ibrw'ard .so they have the same 
frame size. The actual result? You end up with e.xactly the same 
depth-of-field you started with! This is because you have moved the 
camera forward and end up with .same image magnification. It is 
image magnification that is the critical factor If you have a 6' tall 
person from head to toe in the frame with a 50mm lens and you 
then put on a 24mm lens, you have lo move the camera significantly 
lorward. You are decreasing subject distance and increasing image 
magnification, both of w hich decrca.se depth-of-field. 

DEPTH-OF-FIELD 

Depth-of-field is another term that occasionally creates confusion. 
Dcplh-of-field is a measure of how much in front of or behind the 
critically focused subject is also deemed lo be in acceptable focus. 
It is a measure of distance at the subject. Depth-of-field is a mea- 
sure of distance at the image plane. Think back to our three-dimen- 
sional projected image. Depth-of-field relates to how much of the 
projected image is in apparent focus (Figure 1 1.6). 



11,8. A true nodal point head by 
Cartoni. (Photo courtesy of Cartoni, 
S.p.A.) 




HYPERFOCAL DISTANCE 

For every focal length and f/stop there is a particular focus distance 
which is special: the hyperfocal distance. This is the closest focus 
distance at which both objects at infinity and closer objects are in 
focus. When a lens is .set at the hyperfocal distance, everything from 
1/2 of the hyperfocal distance to infinity will be in focus. 

The formula for hyperfocal distance is 



F = focal length of lens 
f = f/stop number 
Cc = circle of confusion 

There are two ways of defining hyperfocal distance (HD). 

First; Hyperfocal distance is the focus setting of the lens when 
objects at infinity and objects at the nearest point to the camera are 
both in acceptable focus. 

Second: If the lens is set at the hyperfocal distance, both objects 
at infinity and at I '2 of that hyperfocal distance will be in accept- 
able focus. .Most lens chans will list the hyperfocal distance for vari- 
ous lenses at any given f/stop. (Remember, f/stops are used for opti- 
cal calculations and t/stops are used for setting the aperture.) For 
example: for a 5()mm lens at f/8 with a circle of con fusion of .()()() I", 
the hypcribcal distance is 40 feel. Thus if you set the focus distance 
at 40 feel, everything from 20 feel to infinity will be in focus. 

Opening up two stops doubles the hyperfocal distance, e.g.. it goes 
from 40 leet at f/8 lo 80 feet at f/4. Conversely closing down two 
stops decreases the hyperfocal distance by one half Another charac- 
teristic of hyperfocal distance is this. When the lens is set at HD. 
depth-of-field extends from 1/2 HD to infinity. When the lens is set 
at 12 of HD. the DOF is from 1/3 of HD to infinity and so on. 

NODAL POINTS 

Another enduring myth of depth-of-field is that all depth-of-field 
calculations are from the image plane. Even some of the most expe- 
rienced camera assistants will tell you this. It's not true. Depth-of- 
field is calculated from the Front Nodal Point. This is accounted for 
in most depth-of-field charts. 

“Nodal points” arc the two points such that a light ray entering the 
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11. 9. Two aspects of hyperfocal dis- 
tance. 



Subject at 
infinity 

±. 



Nearest point in tocus with 
lens sot at infinity 



Lena set at hyperfocal distance 

1 12 of hyperfocal 
distance I 

n Subject at 

' infinity 

4 



Everything 

hyperfocal 



front of the lens and headed straight toward the front nodal point 
will emerge going straight away from the rear nodal point at exactly 
the same angle to the fens axis as the entering ray had. The nodal 
points are identical to the principal points when the front and rear 
media arc the same. e.g.. air, so for most practical purposes the 
terms can be used interchangeably. 

In simple double convex lenses the two principal points are some- 
where inside the lens (actually 1 'n-th the way from the surlhce to the 
center, where n is the index oV refraction), but in a complex lens they 
can be almost anywhere, including outside the lens, or with the rear 
principal point in front of the front principal point. In a lens W'ith ele- 
ments that arc fixed relative to each other, the principal points are 
fixed relative to the glass. In zoom or internal focusing lenses the 
principal points may move relative to the glass and each other when 
zooming or focusing. 

When a camera lens is focused at inlinity. the rear principal point 
is exactly one focal length in front of the film. To find the trout prin- 
cipal point, take the lens off the camera and let light Irom a distant 
object pass through it "backwards.” Find the point where the image 
is formed, and measure toward the lens one focal length. With some 
lenses, particularly ultra w'ides. you can't do this, since the image is 
not formed in front of the front clement. 

Fntrance pupil and exit pupils are not often where we think they 
should be at the front and back of the lens. The accompanying 
diagram show's how they arc calculated. In tact, lor some lens 
designs, it is possible for the front entrance pupil to actually be 
behind the film plane. An example: on a Zeiss 50mm lens at f/2. 1 the 
FNP is 34.5mm back from the front vertex of the lens and the lens is 
a total of 77.9mm from the front vertex to the focal plane. 

This means that for this lens at this f/stop. focus and depth-of-field 
are measured starting at 34.5mm back from the middle of the front 
element. Don't panic in actual practice this is compensated tor in 



from tntinity to 1/2 of 
distance is in focus 
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11.10. The principal points of a lens 
system. These are typical only; in 
practice they can vary widely in loca- 
tion. 




Image 

plane 



Exit pupil 



Front nodal point 
(typical) 



Rear nodal point 
(typical) 



depth-ol-ficid charts, which add a fi.xcd distance in front ofthe focal 
plane which varies for prime lenses and zooms. This also explains 
why there might be very slight differences between focus charts 
from different manufacturers. 

For simplicity, all actual distance measurements in the field are 
Irom the focal plane. All cameras have either a mark at the focal 
plane and usually also a protruding screw to which the camera assis- 
tant can attach a measuring tape. The di.screpancy may only become 
a factor in extreme macro work, in which case it is often best to rely 
on eye focus wherever possible. 



1 1 .1 1 . A typical zoom. (Photo cour- 
tesy of Century Precision Optics.) 




THE REAR NODAL POINT AND SPECIAL EFFECTS SHOTS 
The Rear Nodal Point is also important for lining up special effects 
shots through half silvered mirrors, certain types of panning shots 
where the camera must be panned or tilted without shifting the 
image and also in front projection. 

If manufacturers data are not available, the nodal point on which 
the camera must rotate can be determined in the field by mounting 
the camera on a head which has a slide plate. Then mount a cross on 
a c-stand in front ofthe camera. On the wall behind, mount a same- 
size cross so that the two are congruent, i.e., the front cross perfectly 
covers the back one. Then experiment with sliding the camera back 
and forth until you find a position where you can pan the camera and 
the rear cross stays centered behind the front cross. You have found 
the nodal point of the lens and centered it over the pivot point of 
the panning head. In some cases, side to side alignment may also be 
necessary, for example, when a small camera is mounted on a larger 
head such as the old "'aircraft carrier ' Worral geared head. 

With all but the simplest single element lenses, the FNP and 
Fntrance Pupil have no relation to the position ofthe front element, 
type of lens or who made it. They are all different and can only be 
determined by complex optical formulae. For this reason, it is often 
necessary to obtain this information from the lens manufacturer. On 
these charts, the FNP is measured from the vertex ofthe front ele- 
ment backwards towards the focal plane. 

ZOOMS AND DEPTH-OF-FIELD 

Zooms (Figure 11.11) have some special characteristics when it 
comes to depth-of-held. As we discussed previously, depth-of-field 
is not measured from the film plane or video receptor. In fact it is 
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measured from the nodal point of the lens. Depth-ol-lield eharts 11.12. Front and back of the Guild 

compensate for this in a general way by adding a fixed amount in Kelly ca cu ator. 

front of the focal plane. This is why you may sec different DOF 
charts for zooms and primes at equivalent focal lengths. 

The issue with variable focal length lenses is that as they are 
zoomed, the nodal point may actually shift. With some zooms the 
nodal point actually ends up 5" behind the film plane at its long end. 

With the old Cooke 20/100 the range was about 10.5 ' in front of the 
film plane at 20mm. and 5" in front of the film plane at 100mm. 

Motion control rigs that keep the nodal point over the pan center 
use a long worm gear that moves the camcra/zoom back and lorth 
over the center point as you zoom. In practical depth-of-field appli- 
cations with zoom lenses the only thing that is really of any conse- 
c]uence to us is at the wide end, where the nodal point is typically 
around 10" in front of the film plane. Thus if you are shooting a 
close-up at the wide end of a zoom it's as if you were 10" closer to 
your subject matter. Being closer you of course have less depth-of- 
ficld. This is one of the reasons that zooms arc seldom used in macro, 
table-top and other critical focus applications. 



MACROPHOTOGRAPHY 

For extreme close-up work, called macrophotography, it is more 
useful to think in tenns of image magnification instead of depth-of- 
field. Macrophotography is any imaging where the image size is 
near to or greater than the actual size of the object. For example, 
photographing a postage stamp full frame is macro work. 

Regular prime lenses can seldom focus closer than 9 or 10 inches; 
zooms generally have a minimum of around 2 to 3 feet. Extreme 
close-up photography has a set of problems all its own. The most 
critical aspect of macro w ork is the degree of magnification. A mag- 
nification of 1:1 means that the object will be reproduced on film 
actual size, that is an object that is 1 '2" in reality will produce an 
image on the negative (or video tube) of 1/2". 1:2 will be 1/2 size, 
1:3 will be 1/3 size and so on. In film, the 35mm academy frame 
is 16mm high and 22mm wide. In 1:1 reproduction a 22mm object 
will fill the "entire frame. Most lenses of ordinary design can focus 
no closer than a ratio of 1 :X or 1 ; 10. 
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EXPOSURE COMPENSATION IN MACROPHOTOGRAPHY 

When a small image is being ‘"spread" over a large pieee ol' film. 

il naturally produces less exposure. With reproduction ratio's of 

greater than 1:10, exposure compensation is necessary. The formula 

is: 

f/stop determined by meter 
Shooting f/stop = , + magnification rati~ 

Example: meter reading is f/8. Your reproduction ratio is 1 :2 or 1 2 
size. The calculation is 8/( 1^.5) = 5.3 

DEPTH-OF-FIELD IN CLOSE-UP WORK 

There are many misconceptions associated with macrophotography; 
perhaps the most basic is that “wide angle lenses have more depth- 
of-fieid." Depth-of-field is a function of image size, not focal length. 
While it is true that wide angle lenses have more depth-of-field. the 
problem is that once you have put a wider lens on, you still want 
the same image you had before and in order to accomplish that, you 
must move the camera closer to the subject. Once you have done 
this, the depth-of-field is exactly the same as it was before, since 
focus distance is also an important determinant of depth-of-field. 
The important aspects are: 

• Depth-of-field decreases as magnification increases. 

• Depth-of-field decreases as focus distance decreases. 

• Depth-of-field is doubled by closing down the lens two 
stops. 

Calculating Depth-Of-Field In Extreme Close-up Work 
Calculation of depth-of-field in extreme close-up work methods 
in different from normal. At magnifications greater than 1:10, the 
depth-of-field is extremely small and it is easier to calculate the total 
depth-of-field rather than a near and far limit of the zone of focus. 
Total depth-of-field is calculated by the following fonnula: 
_2CxN(1-hM) 

Lvl -» 

nr 

Dt= total depth-of-field 
C = circle of confusion 
N = f/number 
m^ magnification 

Where magnification is calculated by the formula: 

imaue size 

mamimcation = , . " 

" object size 

LENS DISPLACEMENT WHEN FOCUSED CLOSER THAN INFINITY 
When focused eloser than infinity front elements of the lens (or all 
the elements) are moved away from the focal plane. This is impor- 
tant in calculating exposure loss in extreme close-up work. 




d = lens displacement IVom infinity position 
f = focal length of lens in inches 
a = distance focus in inches 

CLOSE-UP TOOLS 

Extreme close-up photography can be accomplished with a variety 
of tools; as with all optics, the basics are the same whether you are 
shooting film, digital, regular video or 1 ligh Def 
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DIOPTERS 

Diopters are simple meniscus lenses which are placed in front of 
the eamera lens and reduce the minimtim focusing distance of the 
lens. The lenses are measured in diopters, which is the reciprocal 
of the focal length as measured in meters. A plus I diopter has a 
focal length of I meter, a plus 2 is 1/2 meter, etc. Minimum focusing 
distance\vith the lens set at infinity is determined by dividing the 
diopter number into 1 00cm. For example, a +2 diopter is I00''2 = 50 
cm. This equals 1 9.68 inches. You will actually be able to focus a bit 
closer by changing the focus of the lens itself 
A diopter is defined as the reciprocal of the focus of this accessory 
lens in meters, that is, one divided by the focal length. Thus a plus 
one is a magnifying lens of one meter's focus; a plus 1/2 is a milder 
magnifier that focirses at two meters. A plus two focuses at one-half 
meter. 500mm. A plus three at 333mm. 

This spec shows you the farthest working distance you can work; 
put a plus one-half on your normal camera lens, set it on infinity, the 
farthest, and objects two meters away are in focus. Nothing farther 
could be shot sharp. Put on a plus one and the max working distance 
is one meter. Put on a plus two and stuff has to be 500mm. or half 
a meter, or about 19" away (from the front of the diopter, not the 
film plane) to achieve sharpness. All those cases are with the main 
lens (prime or zoom) “set at infinity.” Of course you can go closer, 
depending on the closer focus of the main lens. 

A split diopter is one of these magnifiers split in half like a half- 
moon. It covers half your field, and the stutTseen through the glass 
is focused closer, and the other half which is missing (Just air) will 
be focused where the main lens is set. Put a plus one-halt split on 
your camera. Focus the main lens at infinity. One half of the field, 
through the diopter, is shaip at 2 meters. The rest of the field is 
focused at infinity. If you set the main lens at 15 leet. the clear hall 
is focused at fifteen feet and the diopter-covered half might focus at 
1-1/3 meters. 

The point is to fake deep-focus effects. There's a fuzzy line at the 
edge of the split diopter in the middle of your picture, and this has to 
be hidden artfully in the composition. Most of these shots are lock- 
offs. that is. static camera. As a rule, all diopter shots should be done 
stopped down to protect image quality, as diopters are not heavily 
corrected for color fringing and other abemitions. 

Split diopters have a lens on one half and clear glass or nothing on 
the other side, which enables a shot to be in focus clo.se-up on one 
side and at a distance on another side. This gives the appearance of a 
\ery deep focus shot. Since the line between the two will be slightly 
perceptible it is usually necessary to hide the line in some way. It is 
often possible to frame up the shot so that a door frame, lamp, tree 
or some other object falls along the line ot the split diopter and thus 
disguises it. Diopter recommendations include; 

• Use the lowest power diopter you can. combined with a 
longer focal length lens, if necessaiw. 

• Stop down as much as possible. 

• There is no need for exposure compensation with diopters. 

• When using two diopters together, add the diopter lactors and 
always place the highest power closest to the lens. 

EXTENSION TUBES OR BELLOWS 

The advantage of e.xtension tubes or bellows is that they do not alter 
the optics at all. thus there is no degradation of the image. Extension 
tubes are rings which hold the lens farther away from the film plane 
than it normally sits, thus reducing the minimum focus distance. 



Table 11.1. Focus with diopters. 



Diopter - Focus Conversion Chart 

(can be used with any focal length any format) 





Focus 


Actual distance 


Diopter power 


distance 


from diopter 




of lens 


to subject 




Infinity 


78-3/4" 




25’ 


62- 1/2" 


+1/2 


15' 


54-3/4" 


10’ 


47-1/2" 




6’ 


37-3/4" 




4* 


29-3/4” 




Infinity 


39-1/2’’ 




25‘ 


34-3/4” 


+1 


15’ 


32-1/2" 




10’ 


29-3/4" 




6’ 


25-1/4" 




4’ 


21-3/4" 




Infinity 


19-3/4" 




25’ 


18-1/2" 


+2 


15’ 


17-3/4" 




10’ 


16-3/4" 




6’ 


15-1/2" 




4’ 


14" 




Infinity 


13-1/4" 


+3 


25’ 


12-1/2" 


15’ 


12-1/4" 




10’ 


11-3/4" 




6’ 


11-1/4" 




4’ 


10-1/2" 
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A bellows unit is the same idea but is continuously variable with 
a rack and pinion. Either will give good results down to about J:2. 
Extension tubes are generally incompatible with wide angle or zoom 
lenses. Lenses with larger minimum apertures generally give better 
results than high speed lenses. Optically, the best results at very high 
magnifications are obtained by reversing the lens (so that ihe back 
of the lens faces the subject) and mounting on a bellows unit. The 
simple rule is: to achieve 1 : 1 reproduction, the extension must equal 
the focal length of the lens. For 1 : 1 with a 50mm, for example, you 
would need a 5()mm extension. 

A variation of this is the swing-and-tilt mount, which gives the lens 
mount the same kind of controls used in a view camera. The lens 
cannot only be extended for macro work, but the plane of focus can 
also be tilted. This pennits part of the image to be in focus and part 
of the image on the same plane to be out of focus. This had its vogue 
as a popular look in commercials and music videos. 

MACRO LENSES 

Macro lenses are actually specially designed optics, optimized for 
close-up work. They are good in the 1 :2 to 1:1 range. Some macros 
have ban*el markings for magnification ratio as well as focus dis- 
tance: this facilitates calculating the exposure compensation. 

CLOSE FOCUS LENSES 

Close focus lenses differ from macros in that they are no different 
in design from ordinary prime lenses. For the most part, close focus 
lenses are primes that have had the "stop" pins removed so that the 
focus banel can rotate more than a full rotation and thus focus closer 
than normal. 

SNORKLES AND INNOVISION 

Several types of "snorkle" lenses are available which are like peri- 
scopes. They generally allow for extremely close focus and for get- 
ting the lens into incredibly small spaces. Century Precision Optics, 
Cine Photo Tech and other companies make some excellent units. 
Some units require exposure compensation and some have the com- 
pensation built in; be sure to check which type you are using. Some 
of the units are immersible in water. 

Innovision is a snorkle type lens which can be fitted on both video 
and motion picture cameras for extreme close-up work. It has the 
advantage of an extremely narrow band which can reach inside 



11.13. The Revolution lens system. 
(Photo courtesy of Keslow Camera.) 
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very small areas. e\en inside flowers. The t7slop is fixed and is 
very high, around f/32 lo f 45. depending on ihe application, how- 
ever, a high f slop is generally needed tor extreme close-up work in 
any case. Innovision has its own light source which is a small ring 
around the front element of the lens. It is a fibre optics rig and is 
remotely lit from a separate unit. It is approximately daylight bal- 
ance and can be gelled inside the power unit for special effects or to 
match other sources in the shot. 

FRAZIER LENS AND REVOLUTION 

Specialized applications of the snorkle are the Kra/ier lens and the 
Revolution system (Figure 11.13). These have remarkable depth- 
of-held which seems lo defy physics (it doesn't really) and also 
allow s for the lens itself to rotate, pan and till. It is possible to have 
objects which are actually touching the lens in focus and still main- 
tain usable depth in the distance. They can be used in conjunction 
with perspective control lenses such as the till focus lens shown in 
Figure 11.15. The Frazier has a maximum slop of T7; as a bonus 
it also minimizes the disloilion normally associated w ith very wide 
angle lenses. The Kenw orlh snorkle is similar to these. 

LENS EXTENDERS AND FILTER FACTORS 

Optical devices which increase the focal length ot the lens ha\e a 
corresponding effect on t/slop. To find the filler factor, square the 
extension factor. For example a 2X optic will have a filter factor of 
4 and a 3X extender w ill have a filler factor of A factor of 4 trans- 
lates lo 2 slops and translates to approximately 3 slops, thus a 2X 
extender will turn a 2()0mm f'4 lens into a 400mm f'/iS lens. When 
combining extenders, the factors must be multiplied. For example 
a 2X and 3X extender together would have a factor 36 (five slop 
increase in exposure). For best results, e.xtenders need lo be stopped 
dow n. 

TILT FOCUS 

Len.ses which can lilt the plane of focus at the image plane were 
originally developed for perspecli\e control such as reducing the 
“keystoning'’ when photographing architecture. They are based on 
the same principle as a view camera. Understanding view' camera 
photography is essential in order lo get the maximum benefit from 
this type of rig. 

In the last few years they have gained popularity in commercials 
and music videos for their ability lo render objects at the same 
image distance in and out of' focus at the same lime. As with many 
visual iniKwalions. the trend was started by fashion photographers. 
Tilt focus can be accomplished with a lilt focus lens, such as Figure 
11.15 bill for maximum movement, a special adapter ( Figure 11.16) 
allows the lens to be moved in all axes. 

LENS CARE 

• Never clean a lens w ilh di*y lens tissue. 

• Never pul lens fluid on a lens; pul it on the lens tissue. 

• Brush or blow of'f'kn^se grit before w iping w ith lens tissue. 

• Never use eyeglass cleaning cloth; it may contain silicon. 

• In dusty or sandy conditions, tr\ to keep a filler on the lens. 

• Never use rubber cement or nail polish lo attach a filler lo the 
rear of the lens, use 1/2” ATCi (Scotch .AT(l-‘‘)24) otherwise 
know n as transfer tape or “snot tape." 

• Always close at least one latch on a lens case. 

• Protect all lenses f'rom shock. 




1 1.1 4. A snorkle system in use.(Photo 
courtesy of Mark Weingartner.) 



1 1 .1 5. (below)Tilt focus . (Photo cour- 
tesy of Century Precision Optics.) 

11.16. (bottom) A full swing and tilt 
system. (Photo courtesy or Century 
Precision Optics.) 
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1 1 .1 7. Various types of lens tests. See 
text for a description of each. 
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LENS TESTS 

On ihc checkout day, the camera as.sistanls will perform certain 
basic tests to ensure that the lenses you are renting are in good shape 
and properly matched so that there will not be severe changes in 
image quality or coloration when you change lenses on the set. 

Some tests are more involved and are performed by the mainte- 
nance technicians. The technicians will also test flange focal depth, 
which is the seating depth of the lens in its mount. Some camera 
assistants carry the equipment to perform this test in the field. As 
shown in Figure 11.17, the basic lens tests are: 

1. Resolution 

2. Comer resolution 

3. Vignetting 

4. Optical shift during focus 

5. Barrel distortion 

6. Pincushion distortion 

7. Collimation 

8. Infinity focus 

9. No veiling glare 

10. Consistent color rendition 

11. Contrast 

12. Depth-of-lield 
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BASICS OF VIDEO 

Even if you are purely a film person, it is essential to know the 
basics of video. There is hardly a set anywhere today that does not 
have a video tap monitor and often directors and producers make 
judgments from that monitor even when is badly out of specs and in 
no way represents what is actually being recorded on film or tape. 

Today, nearly all editing and a great deal of postproduction is on 
video and we can envision a time in the near future when vimially 
100% of it will be. Moreover, as the High Def age approaches, even 
film people must think ahead to the changeover. 

No matter how well designed and ‘"goof proof' a piece of \ ideo 
equipment is, it is still not a matter of tind shoot." Even if 
certain systems are automated, this automation may have unwanted 
consequences down the line. To understand video, it is neces.sary to 
have an overview of the basic video signal. Black-and-white televi- 
sion broadcasts began in 1936 in Britain and in 1939 in the U.S. 
Standard television had a 4:3 aspect ratio. This matched the standard 
film projection frame of the time — a fomiat going back to the time 
of Edison and Dickson. Over 60 years later this aspect ratio is still 
in use today, even though film has undergone many changes. Only 
now is there a move toward a wider 16 x 9 format. 



1 2.1 . (previous page) SMPTE 75% 
color bars — one of the most 
basic references in video. 



THE VIDEO SIGNAL 

NTSC is the name for the method used to transmit television signals 
in Noilh America. It is named for the name of the group that sets 
the broadcast television standards in North America — the National 
Television Standards Committee, originally formed to standardize 
the method for color television broadcasting. The method chosen 
(augmenting the existing black-and-white composite video signal) 
was standardized in 1 953 and is still the standard for North America 
and Japan. 

The NTSC was given the mandate to introduce color to the televi- 
sion system without affecting the black-and-white system then in 
use. It was considered essential that people who owned black-and- 
white televisions not have to replace them and that color signals be 
\ iewable on these black-and-white monitors. While a laudable goal 
( and one that probably accelerated the acceptance of color) it caused 
the committee to impose certain engineering standards which still 
cause trouble today. Because the color signal had to be more or less 
‘"crow barred" into the black-and-white signal, some very odd things 
had to be done which make the color signal variable and difficult to 
control. 

Certainly if you have ever been in a TV store and seen how nearly 
evei 7 set is a dilTerent color (even similar sets from the same man- 
ufacturer) you know how deeply ingrained this problem is. Many 
people refer to NTSC' as “Never Twice The Same C'olor." 

Originally, black-and-white television had a frame rate of 3()fps. 
which was half of the standard 60 hertz of the national power grid. 
When color was introduced, this was found to be a problem; as a 
result, the frame rate of NTSC video is 29.97 frames per second. It 
is 0. 1 % slower than the original 30 frames per second, to avoid inter- 
ference with the color subcamer part of the signal. 

The scanning electron beam starts at the top left of the picture tube 
and scans one horizontal line. When it reaches the right hand side 
of the picture, the beam drops dow n and w rites the next line. In the 
early television systems, this process of writing 525 lines created a 
very noticeable llickering because it takes I 30th of a second for the 
whole frame to be scanned. I 30th of a second is below the thresh- 
old level of persistence of vision. 
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You must bo thinking*. “Bui tilm is l/24lh of u second und we 
don't notice flicker there." Almost true. Film is shot at 24 frames per 
second. (With a 180° shutter this makes an exposure time of l/50lh 
of a second. ) However, it is not shown at l/24th of a second. It it 
was, there would be a noticeable flicker. 

Projectors have a blade which passes across each frame as it is 
shown. This breaks each projected frame into two frames as seen 
by the eye: thus the film is being projected at 48fps. To reduce this 
flicker in video, engineers developed a system of '"interlaced scan- 
ninu." Interlacing means that as the beam scans down the screen it 
doQ^ not write tlie whole picture; instead, it writes every other line 
skipping every other line. This is called a field. A field is one hall 
of the visual information of each frame. The two fields portray the 
same image but as alternate lines. The two of them together com- 
pose one video frame which is 1 3()th of a second. Field one consists 
of all of the odd-numbered lines #1, #3, etc. Field two contains the 
even numbered fields #2, #4, etc. (Figure 12.2). 

After field one is scanned for all the odd-numbered lines, a verti- 
cal sync pulse returns the scanning beam to the top of the picture 
tube and then scans all of the even-numbered lines. The persistence 
of the CRT phosphor is long enough that the first field remains dis- 
played while the second is being written. 

In NTSC, each frame is made up of 481 horizontal lines (240.5 
lines per field) that are visible (sometimes called "active") plus 
another 44 lines (22 per field) that are blanked. These lines are 
blanked because they occur while the scanner beam is traveling 
back up to the starting point at the top left of the screen. If the beam 
was not blanked, there would be a smearing effect. This makes a 
total of 525 lines per frame. There are types of electronic infonna- 
tion that come together to fomi a complete video image. Together 
they are called the television composite waveform, more commonly 
referred to as composite video (Figure 12.3). 

THE COMPOSITE VIDEO SIGNAL 

Early on the Institute of Radio Engineers divided this signal into 
units, called IRE units. It is now the IEEE — Institute of Electrical 
and Electronic Engineers, but most people in the field still call them 
IRE units. (IEEE is just too many syllables.) The basic signal 1 Volt 
Peak to Peak Video is divided up into 140 IRE units. This is done 



Setup 

(7.5 IRE)'^ - 
Blanking 
(0 IRE) ' 



100 IRE Luminance Signal 








V y 

1 2.2. Horizontal scanning on a video 
monitor. 



12 . 3 . Components of the NTSC video 
signal. For more information on 
interpreting this diagram, see the fol- 
lowing illustrations of the waveform 
monitor signal. 



video and high def 
195 



lo make numbers for luminanee levels easier lo eommunieale. The 
amplitude of the video signal from blanking (zero volts) to peak 
white is 0.714286 volts or 100 IRE units. Synehronization signals 
extend from blanking lo - 1 .285714 volts or -40 IRE units. The eight 
elements of the composite video signal include: 

• Horizontal line sync pulse 

• Color reference burst 

• Reference black le\ el 

• Picture luminance information 

• Color saturation information 

• Color hue information 

• Vertical sync pulse 

• Horizontal blanking 

Horizontal Sync Pulse 

Before each line is scanned a horizontal sync pulse sets the electron 
beam to a locked position so that each scan line starts at the same 
position during scanning. The horizontal sync pulse tells each scan 
line where on the screen to start, so they don't wander around from 
field lo field (Figure 12.4). 

Color Reference Burst 

To insure standard hue and color saturation, a 3.58 megahertz color 
reference burst is added before the picture information on each scan 
line. It is a sine wave with eight to nine cycles. Its pha.se is set at 
zero. 



12.4. (below) The sync pulse on the 
waveform monitor. (Photo courtesy 
ofTektronix.) 

12.5. (bottom) The black reference 
level on the waveform. (Photo cour- 
tesy ofTektronix.) 




Reference Black Level 

Black level is also called “setup" or “pedestal." Setup is one of the 
most basic adjustments we make lo the video signal. It is variously 
called setup, pedestal or “picture" on a television set: but it's all 
the same thing the lowest level of the video signal: basic black. 
Setup is 7.5 IRE units (Figure 12.5). For technical reasons it is not 
set at O.O units as one might expect. One critical difference between 
analog and digital video is that there is no setup in digital video: 
it is not necessary. All forms of digital video start at zero. This is 
because there is less chance fbr random variation, which the setup 
level is designed lo protect against. Digital signals, at least at the 
processing level, are more controllable than analog signals. Once it 
gets lo the display there is still variation. 

Luminance 

Luminance is the black to white range of the signal. It is the gray 
scale of the picture, without regard lo color. Picture luminance 
ranges from 7.5 IRE units for black to 100 IRE units for peak while. 
This is what is called “legal video." Legal means that it is video 
signal that will work well on most monitors and television sets. It is 
important lo understand that the video signal can go below' 7.5 IRE 
and can go above 1 00, but this is liable lo cause trouble in broadcast- 
ing or view ing. 

But these limits are often exceeded, especially at the low end. 
“True black" that is 0 IRE units (0 volts on the signal) is a blacker 
black and gives a better picture. Cinematographers will often ask the 
telecine operator to “crush the blacks." meaning let the black end 
of the signal drop to near 0. This gives more contrast and a richer 
picture. (See the section on Transferring Film to Video later in this 
chapter Ibr more on shooting gray scales and color bars in order to 
control your image in telecine.) 
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Color Saturation 

Color informalion is inlcrwovcn with the black-and-white signal in 
the form of a 3.5<S megahertz subcan*ier. The saturation ofthe colors 
is determined by the amplitude of the subcarrier. The hue of the 
color is determined by comparing the phase of the subcarrier with 
the phase ofthe Color Reference Burst (see above). 

Color Hue 

As we recall from the chapter on color, hue is the spectral wave- 
length. It is what, in everyday language, w^e call "color." (See the 
chapter on Color Theory. ) Color hue is also present in the 3.58 mega- 
hertz subcarrier. The accuracy of colors in the picture is detennined 
by the phase or rotation ofthe color hue information. 

Vertical Sync Pulse 

When the scanning beam reaches the end ofthe bottom line, it must 
return to the top to'start the next field. If it was visible w hile it swung 
back, there would be ghosting; this was a problem in early TV. The 
vertical sync pulse controls the length of time of the vertical blank- 
ing interval. The vertical blanking inteiwal is sometimes used for 
inserting timecode, automatic color tuning and captioning informa- 
tion in the video signal. Since it doesn't have to can*y video informa- 
tion it is a good place to place other types of data. 

Horizontal Blanking Interval 

There is also a horizontal blanking interval which occurs between 
the end of one scan line and the beginning ofthe next. This blanking 
interval is controlled by the horizontal sync pulse. As with the veili- 
cal interval, the scanning gun is turned off while the beam sw ings 
back to the left ofthe screen so there is no ghosting. Contained in 
this interval are the horizontal sync pulse and color reference burst. 

THE WAVEFORM MONITOR AND VECTORSCOPE 

To see the various elements ofthe composite video signal two spe- 
cial test oscilloscopes are used — the waveform monitor and the 
vectorscope (Figure 1 2.6). On a video shoot, the waveform monitor 
is your light meter and the vectorscope is your color meter. Color 
monitors.'evcn very sophisticated ones, can be notoriously unreli- 
able, but information for the waveform and vectorscope can almost 
always be trusted. Lighting "to the monitor" can lead to disaster, 
even in I ligh Del'. 



Field Field #2 



100 IRE peaking 
75 IRE 



7.5 IRE • Pedestal 
OIRE 



-40 IRE - Blanking 

12.6. Video signal of SMPTE color 
bars on a waveform monitor. (Photo 
courtesy of Tektronix.) 
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12 . 7 . (above) SMPTE 75% color bars 
in diagram form. See 12.1 for a full 
color representation of the color 
bars. 

12 . 8 . (right) These color bars on a 
waveform show both fields. They 
include both luminance and chro- 
minance information, which is why 
they are "filled In." (Photo courtesy of 
Tektronix.) 




This 75% color bar signal also 
includes a 1 00% white reference. 



The wavcibmi monitor display.s the black-and-white video signal 
infonnaiion. It allows you to analyze the information from an entire 
frame or from just one line of video. The waveform monitor dis- 
plays the signal on a scale seen in Figure 12.6. 

Signals that are below 7.5 units (pedestal) lose detail and those 
above 100 units (maximum white) are washed out and without 
detail. Peaking above this signal can cause other problems in the 
system as well. If there is skin lone in the picture and it is in the +50 
to +80 range it should appear properly exposed. 



SMPTE COLOR BARS 

Standard reference color bars arc shown in Figure 12.1. On the 
waveform monitor they appear as in Figure 12.8. Remember, the 
w aveform monitor measures luminance or brightness only, not color. 
What is represented here is the luminance value of each section of 
the color bar plus chrominance (saturation). 

On the set you might wonder w hy you couldn't Just look at a stan- 
dard video monitor to see if your picture is w hat you want. The prob- 
lem is that an ordinary picture monitor is not a reliable guide to the 
signal you are recording or to how that picture will look in the lin- 
ished videotape: for that matter, even a very expensive monitor (and 
high end video monitors can cost S20,0()() and more) will not be a 
true representation if it is not set up properly. 

Monitors can be manipulated in terms of brightness, contrast, color 
balance, even sharjiness. There is just no guarantee that they repre- 
sent a true image of w hat you are shooting or of what is on tap. (See 
section below' on Setting Up a Color Monitor.) When used with a 
video camera, the waveform monitor is a reliable guide to exposure 
and contrast range. If the average value of important information 
in the picture is over lOO or under 7.5 IRE units, the exposure is olT 
(Note the phrase important information. Clearly deep shadows may 
fall near or below 7.5 and some highlights may exceed 100). This 
exposure can be adjusted by changing the camera's aperture and/or 
by adjusting the lighting or the composition of the frame (if, for 
example, a “hot" window is in the shot). In telecine, the waveform 
monitor gives an accurate picture of the signal that is going to tape. 

In post production the waveform monitor works the same way only 
this time it measures the values of images from videotape or other 
online devices like character generators or special effects generators. 
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Al this point the video signal ean still be manipulated in a number of 
ways: we’ll look at those in another seetion. 

THEVECTORSCOPE 

Used in conjunction with the wavet'orm monitor, the vectorscope 
measures the chrominance (color) of the video signal (Figure 12.9). 
The scale of the vectorscope is a circle overlaid w ith the color ampli- 
tude and phase relationship of the three primary colors (red, green 
and blue). In the center of this circle ^aph is the luminance (black- 
and-white) value of the signal. Through this center point, three axes 
represent the primary colors. 

The vectorscope screen for setup shows a display of a SMPTF. 
color bars test signal w ith all of the dots in their boxes and the color 
burst correctly placed on the horizontal axis. Chroma phase error 
translates as “the color is off' as shown in Figure 1 2. 1 0. Notice how- 
color is conceptualized as a circle and we rotate the circle around 
its center to adjust the hue. This relates to the original New'ton color 
wheel. Also, notice how not all of the target boxes are equidistant 
from the center reference. This is a reflection of the same principle 
we saw in the Munsell color system: some colors reach full satura- 
tion (full chroma) at different levels. Now you see why we had to go 
through all that technical color theoiw stulT. 

All vectorscope graticules are designed to work with a color bars 
signal. Remember" the color bars signal consists of brightness infor- 
mation (luminance) and high-frequency color information (chromi- 
nance or chroma). Each bar of the color bars signal creates a dot on 
the vectorscope's display. The position of these dots relative to the 
boxes, or targets, on the graticule and the phase ot the burst vector 
are the major indicators of the chrominance (color) signal's health. 

Proper white balance of a video camera is indicated by a fuzzy spot 
centered on the vectorscope display when the target or signal being 
displayed is a white object (Figure 12. 16). 

Chroma Gain 

With the SMPTE color bars displayed the dots represent the peaks ot 
chrominance. 1 low far they are from the center indicates how- much 
chroma gain there is; if they extend beyond the boxes, the chroma is 
too hot and can cause problems. 

In post production, be it telecine transter. ol1-linc editing, on-line 
editing or tape duplication, the standard procedure is to record 60 
seconds of color bars al the beginning of every tape. This insures 
that when processed and manipulated down the line, the colors w ill 
be the same from tape to tape. 

LUMINANCE AND COLOR 

The NTSC luminance component is very much like the signal tor 
monochrome video — containing information about the amount of 
light in each element of the picture. This is one of the key reasons 
the NTSC system is “compatible” w ilh older monochrome equip- 
ment — monochrome sets simply ignore the color intonnation and 
display using luminance only. 

Luminance is derived from RGB color signals. While the tristim- 
ulus theory reejuires three dilTerent colored lights, it assumes that 
each color contributes the same amount to our perception of bright- 
ness of an area in the image. In fact, for the particular colors chosen 
(a certain green, a certain blue, and a certain red), green contributes 
about .'>9% of our perception of brightness in a while part of the 
image. 

The red light contributes about 30%. and blue only about 1 1% of 
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12.9. (top) The vectorscope. Think of 
it in terms of the color wheel. (Photo 
courtesy of Tektronix.) 

12.10. (second from top) Hue error; 
notice how the color is shifted clock- 
wise — the dots indicating the key 
hues are not in their proper boxes. 
(Photo courtesy of Tektronix.) 

12.11. (third from top) Vectorscope 
showing correct chroma. The dots 
are in tneir boxes and also are not 
too far from or too near the center, 
indicating correct levels of chroma. 
(Photo courtesy of Tektronix.) 
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the brightness of white. As we recall from the discussion of the eye/ 
brain perception of color the eye is most sensitive to color in 
the yellow/green range, and much less sensitive in the blue range. 
These numbers are called the luminance coefficients of the primary 
colors. The luminance signal is produced by combining (adding) the 
video signals from each primary color channel, taking into account 
the luminance coefficients of each primary', i.e., Y = 0.59G + 0.30R 
+ 0.11 B. 

Color Difference Signals: B-Y And R-Y 

To process all information as R, G and B is inefficient because each 
separate channel contains both color information and gray scale 
(luminance) information — this is redundant. As we recall from 
the chapter on color theory, black-and-white (gray scale) actually 
conveys the great majority of information about an image. For this 
reason, most video systems distill the chroma information into color 
difference signals. Luminance is notated as “Y,'’’ since ‘'B'' already 
stands for blue. 

There are many systems in use, but basically, color difference 
is derived by taking the blue component and subtracting the lumi- 
nance (gray scale) information: B-Y (blue minus luminance). Simi- 
larly, luminance is subtracted from red: R-Y. This process is fairly 
easy to accomplish w ith electronic circuits. (Sometimes, another set 
of color dilTerence signals are used — 1 and 0 - We'll discuss I and 
Q a little later.) With the color infomiation now in the fonn of lumi- 
nance (Y) and color difference components (B-Y and R-Y) we still 
have three signals and the associated bandwidth and interconnect 
problems. A bit more processing is needed to get it all into the "one- 
w ire" NTSC signal format. 

ENCODED COLOR 

Another characteristic of human vision is we can't sec fine detail 
nearly as w'ell for changes in coloring as w e can for changes in lumi- 
nance. In other words, the picture won't suffer \cry much if we 
reduce the bandw idth of the coloring components, provided w e can 
maintain essentially full bandw idth of the luminance signal. In fact, 
this is a good reason for developing color ditTerence components in 
the first place. 

Even a full bandwidth luminance signal doesn't have veiy much 
energy in the upper end of its spectrum the higher frequency 
signals are quite a bit lower amplitude almost all the time. These 
two facts (less bandwidth required for the color information and 
some “room" available in the luminance spectrum) allow the NTSC 
system to place the color components in only the upper portion of 
the luminance spectrum. 

THE PROCESSING AMPLIFIER 

In addition to the w^aveform monitor and the vectorscope, the two 
most fundamental video tools, there is another — the processing 
amplifier. Commonly called a proc amp, this device can modify 
both the chroma and luminance values of the video signal. The proc 
amp should be used with both a waveform monitor and vectorscope 
to insure that the changes you are making are wliat you think you are 
making. As w ith most stages in the video system, it is just as easy to 
screw things up as it is to make them better. 

This is similar to how you operate an ordinary household telex i- 
sion. By adjusting color, contrast and the other controls, you can 
change the appearance of the picture. But you are not changing the 
actual signal of that picture - you are only changing the display of 
that signal. The proc amp lets you change the actual signal rather 



than jusl the display. This makes il in some ways more valuable 
and in some ways more dangerous. The proe amp ean be an invalu- 
able tool for eorreeling the color and luminance elements of a video 
signal. However, il must be used in eonjunclion with a waveform 
monitor and veclorscope for predictable results. 

SETTING UP A COLOR MONITOR 

The most important thing you can learn about video is how to prop- 
erly set up a color monitor. Even with other equipment such as a 
waveform monitor and vcctorscope on hand, the monitor is still a 
crucial part of preview ing and judging the picture. As we saw' in the 
chapter on color theory, there is not an exact correlation betw een the 
mathematical representation of color and the human perception of 
il. 

Color bars are an artilicial electronic pattern produced by a signal 
generator which may be in a video camera (most professional video 
cameras have a ‘‘bars'’ setting) or a separate piece of equipment on 
the set or as a standard piece ol' equipment in any video post-pro- 
duction facility, be it telecine, editing or duplication. Color bars are 
recorded at the head of every videotape to provide a consi.stent refer- 
ence in post production. They are also used for matching the output 
of tw o cameras in a multi-camera shoot and to set up a video moni- 
tor. On lop on the left is a giay bar: il is SO IRE units. 

MONITOR SETUP PROCEDURE 

To set up a monitor, start with the follow ing steps: 

• Allow the monitor to warm up. 

• Shield the monitor from extraneous light. 

• Display color bars on the monitor: either from the camera or 
a separate generator. 

• Set the contrast (also called “picture") to its midpoint. 

• Turn the chroma (also called “color") all the way down until 
the color bars are shades of black-and-w hite. 

The PLUGE 

Notice the three narrow bars labeled 3.5, 7.5 and 1 1 .5 on the bottom 
right (Figures 12. 1 2 and 12. 14). These are the PLUCjE, which stands 
for Picture Lineup Generating Equipment. 

The PLUCjE was developed at the BBC. It was generated at a cen- 
tral location in their facility and sent by wire to each studio. This 
way all of the equipment could be calibrated conveniently. This w^as 
the PLUCjE alone, not combined with the color bars. 

The middle black is set at 7.5 IRE black, (or in the digital realm. 
16.16.16). The first chip, superblack, is set at about 2.5 IRE below 
black, and the third chip, dark gray is set at about 3.5 IRE above 
black. None of these really work to adjust a monitor to properly dis- 
play 0 IRE black, so the following procedure is standard. 

• Adjust the brightness control until the middle (7.5 units) 
PLUGE bar is not quite visible. The lightest bar on the right 
( 1 1 .5 units) should be barely visible. If it’s not visible, turn 
the brightness up until it becomes visible. 

• Since 7.5 units is as dark as video gets, you should not see 
any difference between the left bar (3.5 units) and the middle 
bar (7.5 units). There should be no dividing line between 
these two bars. The only division you should see is between 

1 1 .5 and 7.5. This same technique is used in setting the black- 
and-w hite viewtinder on a video camera. 






1 2.1 2. (second from top) Diagram of 
blue only signal. 

1 2.1 3. (third from top) Correct moni- 
tor setup, shown here in black-and- 
white. 

12.14. (bottom) Incorrect luminance; 
notice how all three of the PLUGE 
bars in the lower right are visible. 
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12.15. Blue-only color bars shown 
in black-and-white for clarity. Notice 
that the bands are of equal intensity 
and in the upper portion the large 
and small bars are equally gray or 
black. 



12.16. (bottom) White balance on a 
vectorscope — no chroma. (Photo 
courtesy of Tektronix.) 




• The next step is to set the contrast control for a proper white 
level. To do so, turn the contrast all the way up. The white 
(100 unit) bar will bloom and flare. Now turn ihe contrast 
dow n until this w hite bar just begins to respond. The image 
below- shows what it should look like at this point. 

Adjusting Color 

It is possible to ‘‘eyeball" the yellow' and magenta. This is ihe “dow n 
and dirty" method and should only be used if other methods are not 
practical. The yellow should be a lemon yellow without orange or 
green. And the magenta should not be red or purple. This quickie 
method is not recommended except in emergencies; it is much better 
to do it the professional way. 

Blue-Only Adjustment 

Most professional monitors have a blue-only swatch (Figure 12.15). 
This turns off the red and green guns, leaving only the blue. If your 
monitor does not have a blue-only switch, you can use a piece of 
blue gel (full CTB) ora Kodak Wratten #47 - the purest blue in the 
w ratten series. View the monitor through the gel. If you see any of 
the red, green or yellow colors, double the blue gel over to increase 
the blue effect. 

By using the blue-only sw itch or a piece of blue gel. you have 
removed the red and green elements of ihe picture. Only the blue 
remains. If the hue is correct, you should see alternating bars of 
equal intensity. 

• With the blue sw itch on (or your blue gel in front of your eye) 
turn the chroma or color until ihe gray bar ai ihe lar left and 
the blue bar at the far right are of equal brightness. You can 
also match either the gray or blue bars w ith their sub-bars. 

• Adjust the hue control until the cyan and magenta bars are 
also of equal brightness. You can also match either of them 
with their sub-bars. Now the four bars — gray, blue, cyan and 
magenta should be of equal intensity. The yellow, green and 
red (which arc black in the diagram below) should be com- 
pletely black. llercN a diagram (Figure 12.15) and in color 
(Figure 12.16.) 

Once you have set up your monitor, leave it alone. Unless you have 
a waveform and vectorscope, it's ihe only inslrumeni you have to 
see how accurate your video is. This is true of your camera view- 
finder, your field monitor and your studio monitor. 

CAMERA WHITE BALANCE 

.lust as we use film stocks of different color balance and camera fil- 
tration to adjust, in video, the white balance function compensates 
for variations in the color range of the source lighting. White bal- 
ance is accomplished by aiming the camera at a pure white surface 
(usually a white card) and selecting the white balance function on 
the camera. The internal electronics then compensate for variations 
in color. Naturally, it is essential that the light illuminating the while 
card be the same as is in the scene, just as the light on a gray refer- 
ence card in film must be the same as is on the scene. 

Also, as in film, if you are using filters to alter the color, this must 
be removed for white balance or their effect will be erased by the 
w hite balance. The white balance function can also be used to “fool" 
the camera. If, for example, you want the overall color balance to be 
warm, you can pul a cooling filter (blue) over the lens while doing 
color balance. The circuitry will then compensate and when you 
remove the filter over the lens, the image wTll then be warm. This 
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EFFECT DESIRED 


USE FOR WHITE BALANCE 


85 


Harrison Blue #5 


81 EF 


Tiffen Cyan #2 


Tiffen Coral #2 


Harrison Blue #5 


Harrison Coral #2 


Tiffen Cyan #1 or Harrison Blue #2 


Harrison Coral #3 


Harrison Blue #5 


Tiffen Straw .3 


Tiffen 80C 


Tiffen Straw .6 


Tiffen 80B+80D 


Fries Tobacco #1 


Tiffen 82B 


Fries Tobacco #2 


Tiffen 82C 


Fries Tobacco #3 


Tiffen 80C 


Fries Tobacco #4 


Tiffen 80C + 82B 


Fries Tobacco #5 


Tiffen BOB + Cyan #1 


Tiffen Sepia #1 


Tiffen 82 B 


Tiffen Sepia #3 


Tiffen 80C 


Tiffen Chocolate #2 


Tiffen 82C + Tiffen Cyan #1 



Table 1 2.1 . Using color gels to "fool" 
the white balance for desired effect. 
(Data courtesy of Fotokem Film and 
Video.) 



works tor any color lone you want to add and can be accomplished 
by placing a (liter over the light illuminating the card just as well as 
over the lens. 

The same technique can be used in film when shooting the gray 
card. Table 12. 1 indicates filters which will produce a specific effect 
in white balance or shooting the gray card. 

ANALOG AND DIGITAL COLOR SPACE - RGB, YUV, YCbCr 

There are many different eolorspace systems and notations used to 
derive and define color video, especially digital video. Color cam- 
eras analyze the image to create video signals for the three primary 
colors: Red, Green and Blue. Since each of these RGB signals car- 
ries part of the inibrmalion in the image, and all are required to recre- 
ate a complete image, they are referred to as '"components” of the 
color video. 

ANALOG/DIGITAL CONVERSION 

Conversion of the video signal from analog to digital occurs in 
three pans; signal preparation, sampling and quantization (digitiz- 
ing). There are two types of component signals; Red. Green and 
Blue (RGB), and Y, R-Y, B-Y but it is the latter which is by far 
the most widely used in digital video. R-Y and B-Y, the color dif- 
ference signals, carry the color infomiation while Y represents the 
luminance. Cameras, telecine, etc., generally produce RGB signals. 

Y'CBCR, YCBCR 

Y'CbCr is the color space used for all digital component video for- 
mats. Y’ is the luma component and the Cb and Cr components 
are color difference signals. Cb is B-Y and C’r is R-Y. The lechni- 
cally-correcl notation is Y'Cb'Cr' since all three components are 
derived from R'Cj'B’. Many people use the YCbCr notation rather 
than Y’CbCrorY'CbTY'. 

Y'IQ,YIQ 

Y’lQ is a color space optionally used by the NTSC video system. 
The Y' component is the black-and-white portion of the image. The 
I and 0 ptirts are the color difference components; these are effec- 
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lively nothing more than color placed over the black-and-v\ hile. or 
luminance, component. Manv people use the YIQ notation rather 
than Y'10orY'rQ\ 

Y'UV,YUV 

Y'UV is the colorspace used by the NTSC’ and PAL video systems. 
Y' is the luminance component while the U and V are the color differ- 
ence components. In the YCbCr (or YUV) representation, Y (lumi- 
nance) information occurs only once, and the color is delennined 
by the chrominance data in Cb (U) and Cr (V). C'b and Cr are dif- 
ference values, derived by subtracting the luminance value from the 
blue component and from the red-luminance component. When the 
picture is displayed, the green component is reconstructed using the 
Cb and Cr values to reconstruct the RGB information. 

DIGITAL VIDEO ENCODING 

Digital video is fundamentally different Irom NTSC and F’AL video 
in the way it is encoded and processed. Various types of proce.ssing 
equipment manage the digital video information in different ways. 
These are classified by the way in which they encode the informa- 
tion: 

4:2:2 

This is a set of frequencies in the ratio 4:2:2, used to digitize the 
luminance and color difference components (Y, R-Y, B-Y) of a 
video signal. For every four luminance digital samples, there arc 
two digital samples of each color difference channel. The human 
eye is not as sensitive to color as to luminance detail enabling this 
font! of compression. RGB video is usually represented with an 
equal number of bits for each of the three color component channels 
but RGB is not normally transmitted and bandwidth is not as big a 
factor when dealing with a connection between the computer and 
display device. 

The four represents 13.5 MHz, the sampling frequency of the Y 
channel, and the twos each 6.75 MHz for both the R-Y, B-Y chan- 
nels. D-1, D-5, Digital Belacam, and most digital disk recorders use 
4:2:2 digitizing. 4:2:2 is the most common format used in the United 
Stales today. 

4:1:1 

This is a set of frequencies in the ratio 4:1:1, used to digitize the 
luminance and color difference components (Y, R-Y, B-Y) of a 
video signal. The four represents 13.5 MHz. the sampling frequency 
of the Y channel and the ones each 3.75 MHz for both the R-Y, B-Y 
channels. When U and V are sampled at a lower rate, the color infor- 
mation from the last pi.xel is simply replicated for the next pixel (or 
next three pixels for 4:1:1). 

4:2:0 

This is a .set of frequencies in the ratio 4:2:0, used to digitize the 
luminance and color difference components (Y, R-Y, B-Y) of a 
video signal. The four represents 1 3.5 MHz, the sampling frequency 
of the Y channel, while both the R-Y and B-Y are sampled at 6.75 
MHz 

4:4:4 

YUV = four 8-bil Y samples, four 8-bit U samples, and four 8-bil V 
samples per unit of lime. Some very' high end equipment uses this 
encoding scheme. 



IS IT BROADCAST QUALITY? 

“Broadcast quality’' is a term that frequently gets misused. It does 
not mean, as many people think, a “good quality" picture or merely 
a certain level of resolution. Broadcast quality is actually a com- 
plex and arcane set of standards for the timing, synchronization and 
levels of the video signal. It is something that can only be measured 
with expensive and arcane test equipment. It is purely the province 
of video engineers. However, even some manufacturers misuse the 
term to mean a “high quality" video signal or tape format. 

TIMECODE AND EDGECODE 

Film has long had an identifying edgecode to identify each frame (or 
nearly each frame) in the post production process. To provide a simi- 
lar identifier for video, the Society of Motion Picture and Television 
Engineers (SMPTE) formalized Timecode as a method of giving 
each frame a unique address. This code is an eight digit number, 
based on the 24 hour clock and the video frame rate. Timecode mea- 
sures time in Hours:Minutes:Seconds:Frames. Since most tapes are 
one hour or less, the first segment is often used to designate the 
“roll number" of the tape. This is important in post production as it 
prevents duplication of timecodes wiien using more than one tape, 
important since all but the shortest of productions involve multiple 
tapes. 

The values range from ()():0():()():()0, to the largest number sup- 
ported by this format: 23:59:59:29, or, no more than 23 hours, no 
minutes or .seconds greater than 59, and no frames above the highest 
allowed by the rate being used (29 in this case for 30 frames/sec). 
This format represents actual clock time - the duration of scene or 
program material, and makes time calculations easy and direct. 
There are two ways to do timecode in the course of shooting. In the 
first method, each tape is cued up to the beginning and the timecode 
is set to start at all zeros, except for the hours, which designate tape 
number. In the second method, the timecode is left to run free, based 
on clock time. This gives each tape unique numbers, unless you 
shoot past midnight, in which ca.se there is some chance of duplica- 
tion. 



VIDEO FRAME RATE 

The frame is the smallest unit of measure within SMPTE Timecode 
and is a direct reference to the individual “picture" of film or video. 
Some timecode readers display a small blip or other symbol at the 
end to indicate odd or even field, but there is no number designation 
for it. 

The rate is the number of times per second pictures are displayed 
to provide motion. There are four standard frame rates (frames/sec) 
that apply to SMPTE: 24, 25, 30, and 30 “Drop Frame." 

• 24fps Frame rate based on U.S. standard motion picture film 

• 25fps Frame rate based on European motion picture film and 
video, also known as SMPTE EBU (PAL/SECAM color and 
b&w) 

• 3()fps Frame (also called “30 frame Non-drop") 

• 30fps Drop Frame 

The frames figure advances one count for every frame of film 
or video, allowing the user to time events down to l/24th, l/25th, 
or 1 30th of a second. Unless you have an application that specifi- 
cally calls out one of the above frame rates, it doesn't matter w hich 
timecode is u.sed as long it is consistent. Most SMPTE applications 
outside ol' broadcast video use the 30 frame non-drop rate because 
it matches real time. 



12,17. A timecode slate in use on 
a film set. As shown here, it can be 
setup to display the date for a couple 
of frames after slating. 
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DROP-FRAME AND NON DROP-FRAME 

29.97 video can be wriltcn in either drop-frame or non-drop-frame 
formal. The difference between the two is that with drop-frame 
fonnal the frame address is periodically adjusted (once every minute) 
so that it exactly matches real time (at the 10 minute mark), while 
with non-drop-frame format the frame address is never adjusted and 
gets progressively further away from real time. See below for an 
explanation of drop-frame numbering. 

29.97 VIDEO 

Frame rate is the rate at which video records and plays back frames. 
As with film, it is expressed as frames per second. Before the intro- 
duction of color, video ran at a true 30 frames per second (fps). 
When the color portion of the signal was added, video engineers 
were forced to slow the rate down to 29.97fps. The reason for this 
is to prevent interference with the color subcarrier. This slight slow - 
down of video playback leads to disagreement in the measurement 
of video vs. real lime; one second is not evenly divisible by 29.97. 

A frame rale of 29.97fps is 99.9% as fast as 30fps. It is 0.1% (or 
one-thousandth) slow'er: 29.97fps / 30fps = .999 (or 99.9%). This 
means that a frame rale of 30fps is 0.1% (or one-thousandth) faster 
than 29.97: 30fps / 29.97fps = 1 .001 (or 100.1%). 

If it were running at precisely 30fps, one hour of video would con- 
tain exactly 108,000 frames. 30 frames x 3600 seconds = 108,000 
frames total. However, since video does not actually run at 30fps, 
playing back 108,000 frames of video will take longer than one hour 
to play because: (1()8,00() frames) / (29.97 frames/sec) = 3,603.6 
seconds ^ 1 hour and 3.6 seconds. In timccodc this is written as 
01:00:03:18. All this means that after an hour, the playback is 108 
frames too long. Once again, we see the relationship of 108 frames 
out of 108,000, or l/lOOOth. Sixty seconds of 30fps video contains 
1800 frames. One-thousandth of that is 1.8. Therefore, by the end 
of one minute you are off by 1.8 frames. You cannot adjust by 1.8 
frames per minute, because you cannot adjust by a fraction of a 
frame, but you can adjust by 18 full frames per 10 minutes. Tw\) 
frames in 2000 accumulates 18 frames in 18,000, and there are 
18,000 frames in 10 minutes. 

HOW DROP FRAME SOLVES THE PROBLEM 

Because 10 minutes is not evenly divisible by 18 frames, we use 
drop-frame limecode and drop two frame numbers every minute; 
by the ninth minute, you have dropped all 18 frame numbers. No 
frames need to be dropped the tenth minute because actual frames 
and timecode frames are once again in agreement. 

Thus the formula for the correcting scheme is: drop frame num- 
bers 00:00 and 00:01 at the start of every minute except the tenth. 
(This also translates to dropping two frame numbers every 66 2/3 
seconds.) This sequence repeals after exactly ten minutes. This is 
a consequence of the ratios of the numbers: Tw'o frames in 2000 
accumulates 18 frames in 18,()00, and there are 18,000 frames in 10 
minutes (30 frames, times 60 seconds, times 10 minutes. In Table 
1 2.2 — 00: 1 0:00:00 in drop-frame is the same as 00: 1 0:00:00 in real 
time. Also, 10 minutes of NTSC video contains an exact number 
of frames (17,982 frames), so every tenth minute ends on an exact 
frame boundary. This is how drop-frame timecode manages to gel 
exactly one hour of video to read as exactly one hour of limecode. 

TO DROP OR NOT TO DROP? 

It is not necessary to use drop-frame timecode in all instances. Drop- 
frame is most important in applications w here exact time is critical. 
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Minute 


Start Position 


Frames Lost 


Drop Frame 


Adjusted 

Position 


1 




1.8 lost this minute 


drop 2 to correct 


0.2 ahead 


2 


0.2 ahead 


1.8 lost this minute 


drop 2 to correct 


0.4 ahead 


3 


0.4 ahead 


1.8 lost this minute 


drop 2 to correct 


0.6 ahead 


4 


0.6 ahead 


1.8 lost this minute 


drop 2 to correct 


0.8 ahead 


5 


0.8 ahead 


1.8 lost this minute 


drop2tocorrea 


1.0 ahead 


6 


1.0 ahead 


1.8 lost this minute 


drop 2 to correct 


1.2 ahead 


7 


1.2 ahead 


1.8 lost this minute 


drop 2 to correct 


1.4 ahead 


8 


1.4 ahead 


1.8 lost this minute 


drop 2 to correct 


1.6 ahead 


9 


1.6 ahead 


1.8 lost this minute 


drop 2 to correct 


1 .8 ahead 


10 


1 .8 ahead 


1.8 lost this minute 


dropO 





sudi as broadcast television. For short pieces that are not going to be 
broadcast, standard tiniecode is acceptable, the slight mismatch will 
be of no consequence. In 25 Hz video (all countries that don t use 
NTSC), such as in 625/50 video systems, and in 24 Hz film, there is 
an exact number of frames in each second. As a result, drop-frame 
is not necessary. There is no drop frame in 24p I ligh Def \ ideo. 

TIMECODE SLATING TIPS 

When slating with tiniecode. always pre-roll audio and tiniecode for 
at least five" seconds. This is critical for syncing up the dailies in 
telecine. Tiniecode driven equipment (which includes the telecine 
and audio .syncing decks, as well as playback and edit decks) takes 
at least five seconds to come up to speed and lock. Not having good 
pre-roll can definitely cause problems. Pre-roll is handled by the 
sound recordist. Where in the old days, the AD would call “roll 
sound" and the mixer would only call “speed” when the old tape 
decks finally lumbered up to the eorrect speed, the mixer now waits 
the appropriate time for pre-roll to lay dow n before calling “speed." 

In telecine there is an “offset" that occurs. Sometimes the smart 
slate numbers and the sound don't line up. This must be dealt with 
at some point down the line. There is a valuable additional feature 
with the Denecke tiniecode slate. As the clap stick is help open, the 
tiniecode rolls freely so that it can be checked. As the clappei is 
brought down, the tiniecode freezes momentarily, which makes it 
easier for post-production people to read it without searching for the 
exact frame that matches the clap. But alter that, the date appears 
momentarily. This additional feature insures that there will be no 
duplication of tiniecode and adds another identification that simpli- 
fies keeping things in order. 

TIMECODE ON VIDEOTAPE 

Tiniecode is recorded onto analog videotape in two different 
ways: Longitudinal Tiniecode (LTC) and Vertical Inteiwal Tiniecode 
(VITC). Digital video is an entirely different matter - it is just part 
of the digital signal. 

Longitudinal Timecode 

Tiniecode is recorded on studio videotape and audiotape recorders 
in the same way as audio is recorded. LTC is interfaced in the studio 
as an audio signal. At normal play speed. LTC can be decoded from 
tape as long as the playback system. To recover tiniecode at the 
shuttle rates of a high-quality studio VTR — about 60 times play 
speed — requires an audio bandwidth about 60 times higher. Due to 



Table 12.2. How drop-frame 
timecode works to correct errors. 
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the limilalions of stationary head magnetic recording, longiliidinal 
timecode from a VTR (or ATR) cannot be read at very slow speeds 
or with the tape stopped. 

Vertical Interval Timecode 

Vertical Interval Timecode ( VITC) has a key advantage over LTC‘: it 
can be read even when the tape is not running at normal speed. In 
the vertical interval system, scan lines in the vertical interval ot the 
video signal contain timecode data. This can be done because during 
the vertreal interval, w hen the scan is returning to the top left of the 
screen, information is not needed to create video — il can be used 
for other purposes. 

SHOOTING HIGH DEF VIDEO 

High definition video is similar to shooting ordinary video in some 
ways, but quite different in other ways. High Def cameras offer con- 
siderably more control than other types of video cameras. These con- 
trols arc either accessed through menus on the camera or through 
remote ^'p'cunl box’' units w hich come in a variety of configurations 
from fairly simple ones which can be used by a trained videographer 
or cinematographer on the set to very complex ones w Inch are the 
province of "engineers. The 16x9 fonnat is shown in Figure 12.19. 

Any paintbox should be used only by people who know' what they 
are doing as it is permanently affecting the image on tape 
effects cannot be undone in post and there is always a possibility 
you may be making your choices based on an improperly set up 
monitor or view finder. 

High Def cameras, including the Panasonic 27V (Figure 12.21), 
the Sony 900 scries (Figures 12.18 and 12.20) and the Panavision 
24p camera based on it. use 2/3" CCD video receptors. This gives 
them a depth-of-field similar to 16mm. As we discussed in the chap- 
ter on Optics, the smaller the format, the greater the depth-of-field. 
This poses a problem when trying to shoot with a shallow focus 
or attempting a dramatic rack, especially when tiding to throw the 
background out of focus to lessen the effect ol distracting colors and 
obiects behind the talent. You will want to avoid using regular video 
zooms on HD cameras - they just don’t have the resolution. This 
doesn't appear on normal video or digital video but is vei*y apparent 
in High Def Len.ses designed for I ID, or better yet, film lenses, are 



12.18. (right) The Sony F900 Cinealta 
— a High Def camera that can shoot 
24p and other HD formats. 

12.19. (below) Comparison gf stan- 
dard television format and High Def 
standard. 
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VERTICAL SIZE 


HORIZONTAL 
(Pixel width) 


INTERLACE or 
PROGRESSIVE 


ASPECT RATIO 


FRAME RATES 
( 


480 


640 


i 


4:3 


30 


480 


640 


P 


4:3 


24, 30. 60 


480 


704 




16:9 


30 


720 


1280 


P 


16:9 


24, 30. 60 


1080 


1920 


i 


16:9 


30 


1080 


1920 


P 


16:9 


24. 30 


1080 


1920 


P 


16:9 


24. 30 








. 





the best clioicc to gel maximum performance from these cameras. 

There are a number of High Def formats; each one is appropriate 
to specific types of shooting, as shown as Tables 12.3 and 12.4. Not 
all High Def cameras can shoot all formats. Twenty-four frame pro- 
gressive, or 24p is the format most often used for theatrical features. 
Progressive means that the scan lines are not interlaced as they are 
in normal video. This is especially important if the High Def video 
is going to be iranslerred to film for projection. There are several 
companies that handle this conversion to film and it is important to 
adhere to their varying requirements for shooting the original HD 
video in order to optimize the transfer to film. 

Partly because the High Def cameras so elosely resemble a normal 
video camera such as might be used for BetaSP production, it is 
often assumed that it is something of a "point and shoot" technology. 
This is definitely not the case, particularly if you are trying to get the 
most that the fomiat can offer. A good deal of technical knowledge 
and experience are necessarv' to maximize the results, especially if 
you arc trying to gel a "film look." 




Table 12.3. High Def formats. 



Table 12.4.(left)Typical interchanges 
between film and HD video formats. 

1 2.20. (below) The Viper Filmstream 
camera from Thompson. Filmstream 
refers to its ability to record uncom- 
pressed RGB High Def data directly to 
a hard drive in the field. (Photo cour- 
tesy of Thompson Broadcast Solu- 
tions.) 
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12.21. The Panasonic AJ-HDC27V 
High Def camera set up for film style 
production. (Photo courtesy of Pana- 
sonic.) 



Another myth is that you can choose to just “shoot it straight" and 
everything else can be done in post. This is not true; although there 
is more manipulation that can be done in post than might be possible 
in film, there are definitely some things you can do on the set that 
cannot be done in post and there are things you can screw up badly. 

1 0 THINGS TO REMEMBER WHEN SHOOTING HIGH DEF 
Here are some tips specific to working w ith High Definition cameras 
for naiTative filming in general and particularly for digital projection 
or for transfer to film for standard projection: 

• Control highlights: HD has trouble with them. This is similar 
to other types of video although not as bad. 

• Don't crush the blacks. This sort of manipulation is perfectly 
valid, but is most likely something best left until post-pro- 
duction as it is irreversible. 

• Nail exposure w hen you can, but if not, err on the side of 
underexposure, not overexposure (i.e., like reversal film). 

• Don't turn up the detail if you are transfemng to film. 

• 1 080 is a better choice lor narrative storytelling. 720 is good 
for sports. 

• Interlace always looks like video. 

• Very w ide lenses are not now available, although that may 
change. 

• Biggest problem is too much depth of field remember, 
focus is an important storytelling tool. 

• Second biggest problem is seeing too much detail in things 
like makeup, sets and wardrobe. 

• Shoot at 23.98 or 29.97, not 24 or 30. This will reduce arti- 
facts later in the process. 



LIGHTING FOR HIGH DEF VIDEO 

High Def is much closer to film than non-FIigh Def video but there 
are still differences. It tends to “see into the shadows" much more 
than film and it sees detail much more than film. This means that 
shadows you would expect to go black or nearly black in film are 
still visible in HD. This can have the effect of ruining the illusion; 
the same is true of HD's tendency to see more fine detail. The 
makeup and wardrobe departments mu.st be especially on their toes. 
Tiny imperfections of sets and props can suddenly become obtrusive 
where on film they were more than acceptable. This is a big part of 
the “video look," which, while far less apparent on High "Def can 
still be a problem it not dealt with properly. This problem is more 
complex than Just detail resolution: it can be partially dealt with 
using diffusion filters but by no means entirely. Also, dealing with it 
in this way may mean using dillusion fillers where you do not want 
to. 

The idea that HD requires less lighting is quite simply a myth. HD 
cameras have a speed equivalent to around ISO 320 — not really 
that tkst in relation to film. People who claim that HD video needs 
less lighting are probably Just w illing to settle for bad lighting. 

This is much the same as happened with the advent of high 
speed lenses and high speed film (ISO 320, which is now mo"re 
of a medium speed film, with ISO 500 and 800 being the real 
high speed stocks). Ovcrenlhusiastic supporters claimed that fewer 
people would be needed on the crew and fewer lights. None of this 
is true, ol course. At best, you need a smaller generator and lighter 
gauge distribution cable and slightly smaller lights. 

Think ol it this way - .say you light a scene beautifully with four 
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lights: a 1 2K through the window, a 1 OK raking down the hallway, a 
2K bounce for a key on the scene and a baby-junior for a backlight. 
Let's now assume that the speed of your video camera (or motion 
picture film) doubles (a very bigjump in speed). Docs this mean you 
need fewer lights? Not unless you want to do less lighting — that 
is, give up something important. You still need tour lights — the 
only difference is that instead of a 12K you need a 6K, instead of 
a lOK you can use a 5K, and so on. Doubling the speed is a giant 
leap technologically, but in terms ot exposure and lighting it is only 
one stop. Caifyou ‘^get an exposure" using fewer lights? Of course 
you can. But as a cinematographer or director, if you arc willing to 
say that Just ‘‘getting an exposure" is your goal in lighting, then you 
don't need to be reading books like this one. 

“Video lighting" has a bad reputation. This is not really the fault 
of video or of the people who shoot video. It is really a result of pro- 
duction circumstances: video is for the most part employed where 
producers don't have the money for film. Since video is perceived as 
not being capable of delivering the image quality of film, the produc- 
ers also usually make the decision to spend less on lighting. How 
often have you seen a normal video production with five electricians 
and five grips and a 1 0-ton truck of lighting and grip? 

The result is that video has a reputation as something you “don't 
light as much" as film. The great danger of High Def is not that it 
wall replace film but that the expectations and values of the decision 
makers and the audience wall decline and that this low^er level of 
production value will become the accepted nomi. This is not to be 
confused w ith the idea that simpler lighting can be more beautiful - 
it often is. Indeed, most DPs find that as they learn more about light- 
ing and have the benefit of years of experience and experimentation 
that they tend to use fewer lights to get the same effect. 

This is a function of a greater know ledge of what you can do with 
few units and the wisdom of years of doing it. This is a different 
issue, however. The key words are “the same effect, not “settling 
for less" Just because it's video. Of course, there are times w hen you 
can light an entire scene with nothing but a china ball, (and it can 
be a thrilling experience when it really works), but there are many 
more times w hen you cannot. In terms of people and equipment you 
need what you need to light adequately not to mention artisti- 
cally and expressively in the service of the storytelling. Convincing 
a reluctant producer of this is an important skill to learn as a DP. 

SHOOTING DIGITAL VIDEO 

Digital video exists in many forms — DigiBeta, DV, DVCam, 
DVCPro and MiniDV. These differ in methods of compression, 
recording formats, tape speed and tape cassette size but all are simi- 
lar in that they take an analog signal and convert it to digital — see 
the previous section on Analo^/Digifal Conversion for more on the 
various fomiats. 

As with all things digital, the equipment available changes almost 
on a daily basisfas you decide wiiat to use for your project side- 
by-side comparisons will be most helpful. Naturally the producer 
will be most concerned about the cost/benefit ratio of the various 
formats. Although video is generally much cheaper than film, shoot- 
ing on video may have very serious implications for your post-pro- 
ductions costs and for the sales value of the finished product. These 
are the producer's concerns but it is your Job as the cinematographer 
or director to make sure that the cost concerns are balanced with 
both the visual quality the system can produce and what its other 
capabilities are. For example, at the present time, no video camera. 
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not even a lop-of-lhe-line High Def camera can shool true high 
speed. This has implications especially if you are shooting action 
sequences or anything else that requires a true slo-mo elTect. 

('ertainly if you are attempting to bring to bear the entire arsenal of 
methods and techniques of cinematography, the lens systems will be 
of primary importance \o you. Some cameras do offer interchange- 
able lenses and the quality of video lenses is improving. The size 
and quality of the CCD (the video receptor) is also important, not 
only for image quality but for focus — the smaller the CDD the 
greater the depth-of-field. At first glance this might .seem like a good 
thing, but remember that depth-of-field is an important storytelling 
tool; too much depth-of-field restricts or even eliminates the possi- 
bility of using this important tool. This has implications beyond just 
the camera: for example, some cinematographers shooting projects 
on digital video that were formerly shot on film are finding that with- 
out the ability to restrict focus to the main subject, that distracting 
background set dressing or props are more obtrusive. Since the pos- 
sibility of throwing them out of focus is restricted, redressing the set 
or changing the background is a last resort stopgap. This calls for co- 
operation from other departments and from the director. 

Beyond this, the day-to-day operation of a digital video camera 
is much the same no matter what the recording format: white bal- 
ancing, setting up the monitor, setting exposure and so on are essen- 
tially the same. Although much less than in the past, lighting ratios 
much be accommodating to the particular camera: although as we 
have pointed out. it is not always simply a matter of “adding more 
fill.'’ indeed in some cases, negative fill may be required as you arc 
seeing too much into the shadows. 



1 2.22. How 3-to-2 pulldown works. 
3:2 Pulldown in tBiecine transfer 
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TRANSFERRING VIDEO TO FILM 

NTSC AND 3:2 PULLDOWN 

When transferring American system film (24fps) to NTSC \ ideo 
(29.97fps), there is a mismatch of speed which must be corrected. 
NTSC' has 60 fields/second (2 fields per frame), thus five fields take 
5/60 second = 1 1 2 second time, w Inch is exactly the amount it takes 
for a film to show two frames. The solution to the problem is that 
each frame of film is not transferred to a corresponding frame of 
video. 

The first film frame is transferred to 3 NTSC fields. Next the 
second film frame is transferred to 2 NTSC fields. The total time for 
the original film should be 2/24s = 1 12s. which is exactly the same 
it took for NTSC' to transfer the same frames (3/3()s+2/6()s = 5 60s = 
1 12s). This process alternates for successive frames. This is called 
3-to-2 pulldown, usually written as 3:2 pulldown. The problem with 
this is that every other film frame is shown for 1/20 of a second, 
while every other is show n for 1/30 of a second. This makes pans 
look less smooth than what they did in the movie theater or in PAL 
\ ideo, which does not require this process (Figure 12.22). 

PREPPING FOR TELECINE 

A great deal of film that is shot now goes from the processing lab 
to a telecine house where it is transferred directly to \ ideo (Figure 
12.23). Even features intended for theatrical release are telecined for 
non-linear editing and for video dailies. It is important to follow the 
correct steps to prepare for telecine. Failure to do so will cost the 
producer considerably extra, w hich is not good for job security. 

• If you are doing anything at all out of the ordinary: green- 
screen, unusual color balances, off speed shooting, etc., it is 
best to conler with the telecine house before you start. 
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1 2.23. A typical telecine suite. 




• Film will be Iransferrcd at 24 frames per second with stan- 
dard SMPTH IVaming unless specifically requested otherwise. 
Transfer rates other than 1 6-30fps may not be available at all 
telecine houses — check before you shoot. 

• Shoot a properly exposed and color balanced Gray Scale. It’s 
a good place for the colorist to start. 

• Communicate with the telecine operator. A phone call, a 
memo or notes on the camera reports are important. Some 
DPs also send audio recording with comments and also 
Polaroids of the scene; even pictures from a magazine that 
you are using as a reference or similar material. 

• Full and accurate camera reports. This is especially important 
if you arc shooting at an off-speed frame rate AND want the 
footage transferred at that rate. 

• Write it on the slate. All slates have spaces to record if the 
shot is day or night, interior or exterior and frame rate. Some 
also have places for filtration and other key data. 

• Make sure the slate is in focus and lit to be readable. 

• Mark ihe camera reports as “Prep for telecine." When this is 
requested, the lab cleans the negative and joins the camera 
rolls into lab rolls no larger than 1200 feet with 6 feet of 
leader on each end. In some cases, editors may request hole 
punches at head and tail of each camera roll and a KeyKode 
log. KeyKode is a written log recording the first and last 
KeyKode number for each caniera roll within a lab roll. It is 
prepared by the lab during negative assembly and used by the 
Editor to check the accuracy of the Flex file (a computer file 
database). 

• Use correct slating procedures (.see chapter on set operations). 
This is especially important if you are doing MOS takes or 
tail slating. If an MOS take is not properly slated, the transfer 
technician can spend considerable time looking for audio that 
does not exist. 

• Shoot a framing chan and communicate to the colorist w hat 
framing you are shooting. This is especially important with 
formats such as Super 35. Be sure that the framing chart 
agrees with your ground glass and also that all the ground 
glasses on your shoot agree. 



AUDIO FOR TELECINE 

Most transfer hou.ses require that sync audio for telecine be recorded 
at 3()fps not using Drop Frame timecode. Audio should never be 
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recorded al 29.97fps. When shooting sync sound, a timeeode slate 
can save considerable amounts of time and money. See the section 
on Timeeode for information on timeeode slates. Don't forget that 
the slate has a brightness adjustment - be sure it is set properly 
for your shooting conditions and if it’s too bright, use a gel to take 
it down - unreadable slates are expensive! See the chapter on Set 
Operations for proper use. 

PRE-ROLL 

Always pre-roll audio for 5 seconds or more. This is done by rolling 
audio (which is recording timeeode) before syncing with the slate 
(either a timeeode slate or an ordinary slate). 

The audio and smart slate timecodes must be in sync. It is impor- 
tant to re-jam the slate frequently to make sure it is in sync with 
the audio recorder. The slate is •'jammed" by conneeting it to the 
timeeode output of the audio recorder. The timeeode from audio is 
loaded into the slate where it runs on its own crystal clock. This is 
usually accurate for several hours, but it MUST be rejammed peri- 
odically. Some slates will say "Feed Me" when they .sense they need 
rejamming. 

The AC and operator should also look at the slate as the 2nd AC 
holds it up before the take: sometimes the timeeode w ill not be run- 
ning. Stop and correct the problem before you shoot. To help check 
for sync betw een audio and timeeode, before the first take of the day 
roll 10 seconds with the slate open and sound running at speed, and 
then clap the sticks and run 5 more seconds. The sound recordist 
should make note of the timeeode of any wild tracks. 

EDITORIAL NEEDS 

Because of the needs of non-linear, computer based editing, editors 
often request additional services during the dailies transfer to assist 
them in editing and finishing the project. Preparing elements lor non- 
linear editing can be considerably more involved than lor old-style 
one light film prints. 

The editor may require KeyKode, a simo audio DAT with address 
track timeeode. 2 or more simo 3/4" SP or Beta cassettes, (with or 
without burned in windows), digital Flex files with floppy discs or 
print outs, KeyKode logs, etc. A simo DAT is a first generation digi- 
tal clone DAT of the audio made during the dailies transfer with 
timeeode that matches the video dailies tapes. It is used by the editor 
for auto conforming sound during the final transfer and mix. A simo 
may also be a 3/4" Umatic tape or BetaSP tapes. 

A flex file is a computer file created at the time of the telecine trans- 
fer. It is a relational database that logs all timeeode, keykode, audio 
code in and out points for every telecine edit. It also has scene, take, 
camera roll, lab roll, audio roll and tape numbers. The flex file is 
used by the editor to digitize dailies into a non-linear edit system 
and to create a negative cutter's list from the timeeode EDL. It may 
be a KeyKode log'disk. Evertz log. etc. It is important to check with 
the editor to make sure what is needed before the time ol telecine 
transfer. Doing it later can be much more expensive. 

SHOOTING A GRAY CARD REFERENCE 

Using a gray card applies to both film finish and to film transferred 
to video. lt is discussed here in relation to telecine and adjusting on 
the wavefonn monitor but lighting and shooting are the same for 
both situations. In video, a gray card may be used but the real stan- 
dard is color bars, w hich arc discussed in the chapter on video. 



GRAY CARD PLUS 

Kodak makes a simple tool which can be very helpful in telecine 
transfer. It is the Gray Card Plus, w hich consists of a large 18% neu- 
tral gray area bordered by 3%) and 90% reflectance black-and-white 
patches to provide further reference for grading. The surface is spe- 
cially treated to minimize glare. The Ciray Card Plus (Figure 12.24) 
can be used to determine telecine transfer points, provide exposure 
information and help the telecine colorist or film timer create the 
effect the cinematographer is looking for. 

THE GRAY CARD PLUS AS A REFERENCE IN TELECINE 
In the telecine transfer room, the colorist shuttles to a frame showing 
the gray card and stops the film. She then adjusts the controls of the 
telecine and watches the results on the waveform monitor. Kodak 
recommends wavefonn monitor settings of 80 IRE units tor the 90% 
refiectance patch, 45 IRE for the 18% gray card and 20 IRE to cor- 
respond to the 3% reflectance black patch. Some people feel these 
values result in initial grading that’s too flat. 

Many cinematographers prefer that they be placed at something 
more along the lines of w hite, 85 IRE, gray, 50 IRE and black. 15 
IRE. The settings you suggest will produce snappier looking dai- 
lies, with more contrast and ‘^blacker blacks” — sometimes called 
"‘stretch and crush.” The recommended IRE values of 80 - 45 - 20 
IRE were chosen partly with tape-to-tape transfers in mind; the 
intent being to preserve a w ider range of contrast for final grading 
options. This goes along w ith the philosophy of many telecine facili- 
ties. If they arc producing video dailies which w ill then be used for 
the final edit in a “tape-to-tape” transfer, they will always keep the 
initial transfer fairly neutral and without much manipulation. 

This can be veiy frustrating for the cinematographer who is trying 
to achieve a certain look w ith off-color lighting or other than normal 
exposures. The dailies will come back looking very bland and neu- 
tral and uninitiated directors and producers will think you are not 
doing your job correctly. It is painful and embarrassing but in the 
cnd,lt does provide a product with greater range of manipulation in 
the final result. 

You should always insist on being present for the tape-to-tape trans- 
fer. This is where the real grading decisions will be made: just as 
they used to be made by sitting in a screening room with the film 
timer. Kodak says in the instructions, “Make corrections, if needed, 
to improve overall color and contrast.” The dark patches reflect 
3%; the light patches 90%. Why 20 IRE instead of 7.5 for the dark 
patches and 80 IRE instead of 100 for the light patches? 

The values that are used were chosen to be slightly above the toe 
and just below' the shoulder of the contrast curve. This makes them 
less susceptible to variations in the film stock. Emulsions tend to 
differ more in the toe and shoulder areas than they do in (he straight 
line portion of the characteristic cur\'c. 

Also, a solid black and a pure white would narrow the threshold of 
adjustment on a wave-fonn monitor. It is difficult to set a pure black- 
and-white reference precisely at 7.5 and 100 IRE (0 and 700mv) 
respectively when you’re operating low on the toe and high on the 
shoulder. There’s also the efiect of lens flair to consider w ith only 
a solid black bottom reference. Even though the finish of the card 
(as is true of most high quality gray cards) is as matte as possible, 
there is alw ays going to be the possibility of some slight glare. Some 
people also put an absolute black (nonreflective) reference such as 
fuzzy Velcro or good quality velvet on the chail and then ask the 
colorist to place that chip at absolute black of the color system. If 




1 2.24.The Kodak Gray Card Plus. 
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12.25. A color chart and gray scale. 
(Photo courtesy of FotoKem Film and 
Video.) 



you set a black velvet patch at 7.5 IRE (0 niv), the 3% dark patches 
on the GC-F should read around 1 5 IRE (1 00 mv). 

The biggest problem with any gray card reference is the way it's 
shot. With uneven lighting on the card or a hasty shot in the scene 
with little relevance to the lighting, there’s no way a gray card can 
serve as an accurate reference. A gray card should be shot out of the 
scene and lit specifically as a grading reference or as an e.xposure 
reference to determine transfer points. For example, suppose you 
are lighting a scene with the key as moonlight blue — which you 
intend to be very dark and shadowy (Figure 1 2.25). 

If you then place the gray card in this moonlight blue and shoot it, 
the colorist or film timer (absent other instructions) would have no 
choice but to make the gray card "neutral gray” as it is supposed to 
be. This would be done by taking out all of the blue and raising the 
exposure to lighten it up. Thus everything you have tried to do with 
the lighting would be erased. The proper way to shoot a gray card 
reference is this: 



For a tungsten lit scene: position the gray card so it fills all or most 
of the frame. Have your gaffer light it w ith a unit that is as near to 
pure 3200® Kelvin as possible. Make sure there are no filters on the 
light and it is not on a dimmer. The light should cover the card as 
evenly as possible, w ithout shadows. No other colors of light should 
be leaking onto the card from elsewhere in the scene. Make sure 
that the camera filtration is neutral also: remove any elTects filters 
you have on. Meter the gray card without regard to your metering 
of the scene. For real precision it is best to take both an incident 
reading right at the card and also a reflected reading with the spot 
meter. They should agree. Shoot the card at that stop. Shoot several 
seconds, but there is no need to get carried away. The telecine opera- 
tor will freeze the frame on the card and make adjustments. Simi- 
larly, the film timer can stop the film on the Hazeltine machine. They 
don’t try to do it "on the fly.” 

If you are shooting daylight balance follow all of the above instruc- 
tions but make sure your gray scale light is 5500® Kelvin. The ideal 
situation is to light the gray card (or gray scale or color chart) so 
that the exposure on it is exactly the same as the stop at which you 
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12.26. Framing chart for video, film 
1.85 and High Def. (Photo courtesy 
of Mako Kowai.) 




are going to shoot the scene. Then it becomes a two step procedure. 
Shoot the gray card as outlined above. Move the gray card and shoot 
a lew seconds of the scene as you have it lit - color gels, camera 
filters back in, etc. This gives the colorist not only a neutral refer- 
ence, but also shows the scene in relation to that neutral reference. 
It is mostly psychological — it is w ay of show ing the timer; "Yes, 1 
really meant for it to look that way.” 

The e.xception to all of the above is when the card is to serve as a 
guide for color correction, e.g., lluorescent lighting w ithout camera 
filter correction, no 85 filter outdoors, etc. For example, it you are 
shooting under fluorescents and you want the lab or the telecine 
operator to remove the green and make the lighting neutral, then 
by all means make sure that the "contaminated” source is what is 
lighting the gray card. This is much more exact and under your con- 
trol than just writing "coirect for fluorescent” on the camera report, 
although you must always note it on the report as well. 

Use of a gray card or gray scale in this way applies equally to both 
NTSC and PAL video transfers, analog or digital. Gray scales are 
just as helpful as gray cards and should be lit and shot in the same 
way. Color charts are also useful but not nearly as much as a neutral 
gray reference, the reason being that a gray reference can be quanti- 
fied on the waveform and \ ectorscope. 

F.ven though charts such as the Macbeth color chart are produced 
under rigorous conditions, and extremely accurate, they have one 
flaw; the timer or colorist has no direct reference. Unless he or she 
has the same color chart in the room, there is no way to know how 
it is supposed to look. Even in this case, the lighting in the telecine 
room would not match what is on the set — remember metamer- 
ism. Other ways of communicating w ith the colorist or timer include 
Polaroids, references to photographs from magazines (which you 
send over), notes on the slate or camera report, phone calls and even 
audio tapes with commentaiw. 

FRAMING CHARTS 

Another part of your vision that you need to protect with references 
is the framing. Without a reference on the film, the telecine colorist 
has no way of know ing for certain what your exact framing is. 
Remember that he can move the frame up/down, left/right and zoom 



1 2.27. Frame options in telecine: X, Y 
and Z axes. Not all telecines have the 
Z or zoom axis. 
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1 2.28. Kodak TEC test frame. 



in or out over the entire area of the negative or positive frame. 
A framing chart is something he can copy to the frame store and 
quickly call it up to transfer all scenes e.xactly as you intended. 
Figure 12.26 is a typical framing chart. Figure 12.27 shows the fram- 
ing options in telecine. 

If you don’t have a pre-made I raining chart like this, you have 
other options. One is to set a white card on a stand in front of the 
camera. You can then direct an assistant to make marks on the card 
to outline a frame. If you have long arms you can put the extension 
viewfinder on. Hip it over and do the drawing yourself Both of these 
methods are aw kw ard and inexact. 

A better option is to shine a small light (a tweenie or a pepper) 
dow n through the view finder and it will be projected onto the card, 
thus easily traced. This will need to be done in a darkened area. Use 
at least a 50mm (in 35mm) or 25mm (in 16mm film). Shorter lenses 
may introduce some distortion. Naturally in any of the.se methods 
it is important that the card be perfectly perpendicular to the optical 
axis, otherwi.se some ‘‘keystoning” distortions will occur. 



TELECINE 

When color negative is transferred directly to videotape the image 
is electronically changed to a color positive image. During this oper- 
ation the telecine operator, called the colorist, mu.st calibrate the 
equipment to produce optimum results. 

This is often done w ith an Eastman Kodak product. Telecine Analy- 
sis Film (TAF), which is a standardi/ed negative, produced under 
very controlled conditions, that the colorist can put in the machine 
to calibrate the entire system. The Gamma and Density company 
makes a similar product which, together w ith their patented gray test 
charts, affords a great deal of control over your dailies. 

The TAF is an objective tool for initial setup and centering ol the 
color-grade controls on a telecine before transfer of images from 
motion picture film to video. Kodak provides TAF as a benchmark 
and tool for achieving optimum color-timing control. 

TAF provides a test target with known characteristics. After using 
TAF lor setup, the operator is able to transfer many scenes without 
major equipment adju.stment. A frame of TAF contains an 8-color 
bar test pattem. a neutral-density gray .scale, and a neutral-density 
gray area on the outside edge. The grayscale chart is eight steps. 
The colorist then uses the waveform monitor to set the values as Ibl- 
lows: 



TAF Gray Scale 
Step 1 (film black) 
Step 8 (film white) 
Gray patches 



Voltage 

5()mv 

56mv 

320 - 35()mv 



IRE UNITS 
7.5 
80 

45 - 50 



The colors represent typical saturated colors that are encountered 
in motion picture production. TAF color bars will not match elec- 
tronically generated color bars but phase relationships should be 
about the same. 



TELECINE EXPOSURE CALIBRATION FILM 

Kodak makes a test film w^hich can be u.sed to calibrate the telecine 
system to act as a (very expensive) densitometer which can provide 
the cinematographer with quantifiable evaluation of the exposure 
for individual scenes. This restores to video finish the direct numeri- 
cal feedback that is available in film finish in the form of printer 
lights (Figure 12.28). 
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COLOR PRINTING 

Negative is printed either on a continuous contact printer or on a 
step printer. The step printer works somewhat like a projector in that 
the movement is intermittent. Registration is achieved through regis- 
ter pins which allows several passes to be made, as may be die case 
with black-and-white .separation negatives. 

ADDITIVE AND SUBTRACTIVE PRINTING 

A printer must control the red, green, and blue components of the 
white-light source to achieve coirect density and color balance. Two 
methods of control are commonly used: additive and subtractive 
printing. In a subtractive printer, color balance is achieved by insert- 
ing color correcting filters in the light path betwx^en the light source 
and the printing aperture. 

Overall light density changes are made either by a variable aper- 
ture or a neutral density filter. Subtractive print involves using filter 
packs and neutral density filters to make corrections. As a result, it is 
difficult to make changes in setup. Subtractive printing is sometimes 
used for release prints, because there are no scene-to-scene color 
changes. Printing requiring any scenc-to-scene color corrections is 
not practical on a subtractive printer. The most common printing 
method is additive printing. In additive printing, there are three light 
.sources. These can then be combined in various percentages to con- 
trol both the density and color balance. The red, green, and blue 
components are controlled with a set of dichroic mirrors. 

PRINTER LIGHTS 

The variations in each color channel are quantified on a scale from 1 
to 50. These are called printer “points" or printer “lights." The addi- 
tion of a printer point adds 0.025 Log Exposure, so adding 12 printer 
points adds a stop (0.30 Log Exposure) of exposure. The standard 
printer setup for a laboratory is usually 25-25-25 for the red. green, 
and blue color channels. 

In theory an 18% gray card perfectly exposed and proces.sed w ill 
print at 25-25-25. In actual practice this turns out to be only a gen- 
eral guideline. Some labs use 30-30-30 as their aim density. Beyond 
this, there are other minor variations due to differences in printer 
optics and chemistry. This can be di.sconcerting, but in practice it 
is not important. Lab numbers are self-referential — they are used 
within the same system at the same lab. DitTerence in one light 
causes difference in .07-. 1 density which is 1 6 — 1/7 of an f stop: a 
3 light it is 1/2 stop. Any deviations beyond this are of concern. If a 
lab cannot print the same negative twice without half stop deviation, 
then there is clearly a problem. 

This standard can really only apply to answer prints and release 
prints, not to the dailies. The same level of quality control for dailies 
would be economically prohibitive in most cases. Essentially printer 
points are a closed system w ithin each lab. (ienerally, most labs are 
w ithin a couple o!' numbers of each other. However, there are other 
reasons w hy a lab may choose to set its reference point a little higher 
or low er than another one. Printing machines have an overall line-up 
or offset known as the trim setting which is used to even out lamp, 
stock, filter, process and other differences between machines so that 
they produce the desired result. 

So prints from different labs can still look identical, even if they 
have different lights, because all the other factors are different as 
rocess\‘s^^critf combination of settings that matters. If you 

image fromT/fy Judge your exposures by the rushes lights, you should ask the lab 
what the “normal" lights are for the specific stock you're shooting 
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on. Since many productions now gel dailies only on video, the cin- 
ematographer no longer gets the V'liefii of these printer numbers 
to check on the quality of the negative. Video dailies are without a 
doubt the worst thing to happen to cinematographers in recent times. 
The only thing that comes close to replacing the printer numbers is 
the Kodak Telecine Exposure Calibration system (TEC), which is 
discussed in the chapter on Vkk'o am! High Dcf. 

ONE LIGHT DAILIES 

At most labs, you can request that your dailies be printed at a “stan- 
dard” light - or a fixed light selected during camera tests. That way 
the DP doesn’t need to juggle with lights on lab reports, but can use 
his/her eyes to Judge the exposures each day. 

These are called "one-light” dailies. For producers, one-light means 
the cheap deal, but for DPs it can be a useful test and feedback. IIThe 
dailies are printed at a constant setting, the DP can judge by looking 
at the dailies if they are loo dense, loo thin or if color balance is oil. 
The downside is that the lab does nothing to correct for mistakes or 
variations. This means that the producer and director see the scenes 
exactly as shot — they may lend to panic if they don't understand 
what can be done in the remaining steps of post production. 

In the days of black-and-w hite, the increments on the old printers 
were tw ice as much (i.e.. 0.05 logE). One stop in camera neg expo- 
sure then resulted in a grading change of about 4 b/w lights. In terms 
of CC (color correction) filters, a change of one printer light can 
be judged by laying a lOCC filter of the appropriate color over the 
print. 



PRINTER 


PRINT VALUE 


+B 


more yellow 


-B 


less yellow 


+G 


more magenta 


-G 


less magenta 


+R 


more cyan 


-R 


less cyan 


-fBG 


more red 


+GR 


more blue 


+RB 


more green 



Table 1 3 . 1 . Effect of color controls in 
printer timing. 



ADDITIVE COLOR CONTROL 

Printer liming values are normally in the sequence red - green - blue 
(RGB). These numbers represent the color oflight in the printer, not 
the etiect on the print. In color negative, each color controls the 
amount of the complementary color in the final print. For example: 
increasing blue will make the print more yellow. Because of this 
reverse effect, some labs list printer values in the complementary 
colors: yellow-magenla-cyan (YMC). For liming color prints from 
color negatives the changes in value are shown in Table 13.1. 

With color timing there is considerable room for altering color bal- 
ance and density, there is room for correction of minor problems or 
exposure errors. In the long run, however, nothing can substitute for 
a properly exposed negative with the color balance shot as planned 
by the cinematographer. 



CONTROLLING COLOR AND CONTRAST 

There are many other methods of controlling the image at various 
stages of production. 



HOW FLASHING WORKS 

Flashing has been around for some time. Originally it was accom- 
plished "by pre-exposing the film to a controlled amount of light. 
This has the effect of raising the inertia point of the film. As we 
recall from the discussion of exposure, the inertia point is the expo- 
sure level at which the film starts to react photochemically to light. 
Needless to say, taking your unexposed camera negative out of the 
film cans and exposing them to light is not recommended for the 
faint of heart - it is a nerveracking experience. Let’s look at it in 
terms of the Zone system. Exposure in this chart is in units. To help 
visualize the effect ihink of them as foot-candles. 

Clearly, the effect is much greater at the lower end. In Zone 1, for 
instance, the total exposure is tripled, in Zone II it is doubled. In 
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Zone IX. however, the increase is from 256 lo 258. This increase in 
exposure would not likely be delectable even with laboratory equip- 
ment. The end result is that the shadow areas are increased consider- 
ably in exposure but the highlight areas are hardly aflecied at all. 
This reduces overall contrast. PanavisioiTs Panaflasher flashes the 
film in the camera. 

VARICON 

There is an alternative lo pre-exposing which does the same job but 
safer, more predictably and in a more controlled manner. Devices 
are available which work by flashing the image, rather than the film, 
either before or after exposure. 

Varicon is a device which places optical glass in front of the lens 
(partially silvered mirror in one case and clear in the other) and intro- 
duces a limited and controlled amount of veiling glare on the glass. 
This has the .same effect as flashing the film. Simple devices which 
mount on the matte box rods, these units are reasonably compact 
and simple to use. In design, an on-camera flasher is clear glass 
plate which sits in front of the lens; around the edge of the glass 
are eight 6 volt halogen bulbs. The bulbs inject light into the optical 
flat (which is called the emitter plate) and it glows evenly. It adds 
light to the image in amounts small enough that they afTect only 
the low exposure areas. It works in exactly the same way as pre- or 
post-flashing, except that it flashes the film at the same time that the 
image is being recorded. 

Adjustment of the degree of contrast reduction is by means of 
a simple mechanical handle on lop of the unit. The dimming is 
mechanical so that there is no color change. The effect is visible in 
the viewfinder. Using the Varicon has two distinct advantages over 
using low' contrast filters. The first is that it decreases contrast with- 
out degrading the image. It does not produce halations and double 
images that are common around bright sources w hen seen through 
LC fillers. The second advantage is that the Varicon affects only the 
low exposure areas of the image in normal use. 

These systems can be used, as can flashing, to introduce an overall 
tone to the image, which is more visible in the shadows and there- 
fore perhaps more subtle than an overall lone from a color filter. In 
color work, it is possible to .selectively color the shadow areas with- 
out affecting the highlights. For example, the shadow areas can be 
warmed w bile a blue sky would remain unaffected. Using a wann- 
ing filler w ould, of course, affect the entire image. 

Varicon has advantages over flashing as well. Flashing can be 
.somew hat unpredictable and cannot be viewed at the time of shoot- 
ing. No cameraman in the world can rest easy as his exposed foot- 
age, representing days of work and hundreds of thousands of dol- 
lars; is taken out of the can and puiposely exposed to light. With Var- 
icon, the effect can be view'cd through the lens and can be adjusted 
from shot lo shot and even during the shot. Other filters can be used 
at the same lime as the Varicon. 

Degree of flashing is controlled mechanically, but the Varicon has 
a meter which registers the amount of light reaching the emitter 
plate. The meter is marked in f/stops from f 1 .4 to 171 1 . With the unit 
are cards for various film ASAs. The cards are calibrated in terms of 
equivalence lo low contrast fillers, which are elTects which should 
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II 


III 


IV 
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VI 


VII 


VIII 


IX 


Basic exposure in units 


1 


2 
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16 


32 


64 


128 


256 


Added units from flashing 


2 
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2 


2 


2 


2 


2 


2 


2 


TOTAL UNITS 


3 


4 


6 


10 


18 


34 


66 


130 


258 



be familiar to most camera people. To use the charts you first select 
the one for the ASA you are using, for example ASA 100. You then 
read the t'/stop at the lens (example: 172.8). You then find the row cor- 
responding to the low contrast effect that you want, say LC 1. Read 
across to the column for the lens ('stop. Immediately underneath is 
the correct setting for the Varicon. In our example the result would 
be 174. You then adjust the handle until the meter on the Hasher reads 
f/4 and you have a contrast reduction of LC 1. For low light situa- 
tions you can put neutral density material in the gel holders and for 
very bright situations you can use two emitter plates (the second one 
is standard with the rig). 

Ansel Adams notes that in the days before coated lenses, a slight 
controlled flare could be used to reduce contrast. This principle was 
used on the film Saving Private Ryan as explained later in the chap- 
ter. Overdoing Hashing, either in the camera or in the darkroom, can 
lead to a veiling effect or a false tonality. The mere suggestion of 
exposing valuable, undeveloped footage to light is enough to give 
some producers and directors apoplexy and may be useful in getting 
them to approve an additional lighting order as an alternative. 

If you plan to pre-Hash or post-Hash a film, extensive discussion 
with the lab and testing beforehand is essential. The most common 
method of specifying the degree of flashing is to specify a density 
above base density plus fog (the basic density of unexposed, pro- 
cessed film). 

Like light-.scattering filters or smoke, flashing lowers color satura- 
tion by adding a wash of w hite light over the image, also lowering 
the contrast. The advantage of flashing over filters is that it doesn't 
soften definition or produce artifacts like halos around light sources. 
Some labs w ill post-flash the negative before development but most 
do not like to get into this because of the chance of damaging the 
negative through over-handling; there are also liability issues. Prints 
can also be flashed, which lowers contrast by darkening the bright 
highlights — it afso slightly softens colors but not as much as nega- 
tive flashing. 

OTHER METHODS OF DESATURATING COLOR 

Many techniques can be used to control the amount of color satura- 
tion and contrast in a film. 

• Filters such as ProMist, Fog. Double Fog, Low Cons, Ultra- 
Cons, etc., cause highlights to bleed or wash into the shad- 
ows which lowers contrast and softens color saturation. (See 
the section later in this chapter for more on contrast control 
with filters.) 

• Smoke or fog (or even smog) has a similar elTect to filters in 
that eontrast and color are lowered because light is scattered 
more or less uniformly. Smoke has the advantage of affect- 
ing objects in the background more than in the foreground. 
This is more three dimensional than a filter which reduces 
the contrast uniformly for the entire scene. Artificial smoke 
on a closed set is somewhat controllable. A talented effects 
person can control whether the smoke is concentrated in the 
foreground or background. 

• Softer lighting desaturates; harder lighting emphasizes con- 
trast and color saturation. Specific color lighting can also be 
used in conjunction with post-production to remove some 
color. On the film Heart — a remake of a black-and-white 
film, burgundy (magenta) gels were added to all lights. Then 
in printing, the magenta was pulled out of the image thus 
desaturating the color by removing red and blue evenly. 




13.2. The Arriflex Varicon. (Photo 
courtesy of Arri Group.) 
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LATENSIFICATION 

Latensilicalion is similar to Hashing in that il “prc-exposcs" the lilm 
uniformly, however, it is done with chemicals instead of light. It 
is accomplished by exposing the film to the vapors of various solu- 
tions. Latcnsification is also used to drastically increase film speed. 

IN THE LAB: 

There are a number of processes which can be performed in the lab 
to affect the characteristics of the film. 

• Pull-process developing can lower saturation a little, but is 
mostly used to lower contrast, especially when combined 
with silver-retention printing. Conversely, push processing 
tends to increase contrast. Of course, pull processing has the 
effect of lowering the effective speed of the film and push 
processing increases the speed — however at the cost of 
increased grain. 

• Double printing. Starting with the original color negative a 
color I.P. is stnick. At the same time a black-and-white posi- 
tive is made. These elements are then printed together. The 
black-and-white positive acts as a mask to control highlights 
and color saturation. This is a highly controllable process 
since the exact density of the black-and-white positive can be 
varied with great subtly. This is similar to a technique used by 
still photographers to control prints. The final result is a desat- 
Lirated dupe negative. How desaturated the image is depends 
on what percentage of the total exposure came from the b&w 
or the color I.P. This technique was used in some scenes of 
The Natural, photographed by Caleb Deschanel. There was 
a variation in this case. Nomially the black-and-white print 
is slightly out of focus so that hard edges are not noticeable. 
In The Natural, the reprinted color image was printed out-of- 
focus over the sharp black-and-white image, which creates a 
diffusion effect. 

• Video post. Color is easily manipulated in telecine transfers 
or using digital techniques. In the movie Breaking the Waves 
the film was transferred to videotape; the video image was 
manipulated to taste, then scanned back to film. 

• Art direction. The simplest and sometimes the most effective 
way to control color can be achieved by selection of colors 
for the set, the costumes and makeup. A good art department 
makes a huge difference in controlling the look of the film. 

• Locations. Selection of locations is critical to the look of the 
film. Once locations are chosen, the choice of what time of 
day to shoot can also make a significant difference. The paint- 
ing and dressing of locations, to whatever extent possible, are 
also important. 

• Film stock .selection. Kodak Vision 5277 (320T) and Fuji 
8582 (F-400T) have a lower overall contrast and a subdued 
color rendering. Agfa for many years made a film that was 
lower in contrast. It was used very effectively on the film Out 
oj Africa, where the hard African sunlight would have other- 
wise been a problem for DP David Watkin. There is generally 
a correlation between lower saturation and lower contrast 
softer blacks, since the black density can affect how saturated 
we perceive a color to be. The general term Ibr less saturated 
color is pastel. Painters make a color pastel by mixing white 
into it — similar to letting highlights bleed into the shadow. 

• Bleach-bypass and other silver retention processes are dis- 
cussed .separately later in this chapter. 



PUTTING IT ALL TOGETHERrTHE COLOR PALETTE 

All of these techniques can be used in various combinations for a 
wide range of control. It is usually best to begin with selection of 
locations, art direction and costuming. After that comes selection of 
time of day to shoot and lighting and grip control. 

It is always best to use the simplest means to achieve a goal. Pri- 
maiw colors tend to desaturate less noticeably than pastel colors 
when using some sort of desaturation technique. Skintones are gen- 
erally pastel; they will lose their color much faster than a primary 
color in the frame. 

Some DPs use a contrast/desaturating technique such as flashing, 
and then use a silver retention printing technique to restore the 
blacks in the prints. Tw o of the earliest films to use some of these 
techniques to moderate contrast and desaturate color were McCahe 
and Mrs. .Miller shot by Vilmos Zsigmond and 1 leavens Gate pho- 
tographed by Nestor Almendros. (Conrad Hall took over for some 
scenes at the end when Almendros had to leave for another pic- 
ture.) 

The primary technique used in Heaven s Gate was the simplest one 
of all: many of the exterior scenes were shot during morning or eve- 
ning “magic hour’’ when the light is soft and even. This is a simple 
method but a very expensive one. Few productions can afford to 
restrict exterior filming to a few hours a day. Also the farm location 
in Alberta naturally had a lot of dust in the air w hich acts like smoke 
to soften the light. Almendros also used negative flashing and print 
flashing together to soften the colors and contrast. 

McCahe and Mrs. A//7/e';* (Figure 1 3.3) was one of the first films to 
use pre-llashing of the negative. Underexposure and push-process- 
ing w ere also used. Double Fog filters were also part of the package. 
The result is a stunning lilm with beautiful subtlety of color rendi- 
tion. 

On Saving Private Ryan, DP Janus Kaminski had the anti-rellec- 
tion coaling stripped off some of the lenses to make them reproduce 
some of the internal Hares that were characteristic of lenses of the 
war period. These internal reflections also lower contrast. He also 
used a combination of on-camera flashing (the Panaflasher) and the 
ENR process. Combining the flashing compensates for the negative 
gelling very “heavy" from the bleach-bypass. 

Darius Khondji's stunning work on Seveti combined flashing with 
Deluxe’s CCE printing — a silver retention process. For contrast 
control on the film The Thin Red Line, black smoke was used 
to create artificial clouds. Staging of scenes w ithin the sunlit and 
shadow areas was also done with great care. City of Lost Children 
(Figures 13.1 and 1 3.5) employed the CCE process in addition to set 
design and a carefully controlled palette, all of which was facilitated 
by the fact that it was entirely a studio film. Payback used the CCE 
printing process, combined with shooting without the 85 filter out- 
doors on tungsten stock, and using a blue filter indoors — the blue- 
bias on the negative ensured that skintones would be consistently 
desaturated. The print was timed to the blue side to keep any reds 
from becoming more saturated. 

BLEACH-BYPASS AND OTHER PROCESSES 

Silver retention as a means of controlling the image has gained popu- 
larity in the last few years. It offers several new techniques for the 
cinematographer to alter the look of the film. All silver retention pro- 
cesses are based on the same phenomenon. When color film is pro- 
cessed, the dark areas are where the most silver is developed. The 
highlight areas don't have many silver halide crystals that have been 



13.3. A frame from McCabe and 
Mrs. Miller (Warner Bros., 1971), shot 
by Vilmos Zsigmond using preflash- 
ing, underexposure, push-processing 
and filtration. 
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affected pholochemically. When color slock is developed the silver 
halide crystals are replaced with color dyes. Normally, the silver 
itself is removed by a bleaching process. By either altering the chem- 
istry or skipping this bleaching process (either partially or entirely) 
some or all of the silver is left in. Leaving the silver in is somewhat 
like leaving a black-and-white photo on top of the color image. It 
reduces contrast and color saturation. 

Since most of the silver is now concentrated in the darkest areas, 
these parts of the image will be alTected dilTerenlly from the mid- 
tones and highlights. This has the elTecl of making the blacks denser 
and also desaturaling the color rendition. Silver retention is usually 
done on the print. The effect on the print is much greater than when 
done on the negative. On the print, silver retention atTects the blacks 
most; on the negative it does the reverse; it affects the whites most — 
it makes them very white, which results in a blown out background. 
The effect is the greatest where there is the most silver to begin w ith. 
In the print, these are the black areas. On the negative these are the 
white areas - the highlights. When done on the print, silver reten- 
tion doesn't add much grain because the effect is concentrated in the 
blacks. On the negative, where the highlights are most affected, it 
adds grain and noise. 

ENR 

ENR is a proprielaiy Technicolor process. It was invented by Ernesto 
Novelli Rimo (hence its name) of Technicolor Rome and first used 
by Vittorio Storaro on the 1981 film Reds. Since then, Storaro has 
also used it on films such as Dick Tracy, The Last Knipewr and 
Little Buddha. It has also been used on films such as Jade. The 
Game and Saving Private Ryan. 

ENR is a color-positive developing technique which utilizes an 
additional black-and-white developing bath in order to retain some 
of the silver. After the film has been bleached, but prior to the silver 
being fi.xed out of the film, this extra bath allows for a controlled 
amount of silver to be redeveloped, adding density blacks. ENR is 
used on the release prints. As a result, each print roll must have the 
same amount of ENR applied. As a general rule, however, ENR is 
applied to the entire film. 

Not only does it make the blacks blacker, but by increasing con- 
trast in the shadows, there is a slight increase of the shadow detail 
and an increase in apparent sharpness due to a small edge etTecl 
around the image. Note that this is apparent sharpness, not actual 
sharpness. Many people refer to ENR as a bleach-bypass process, 
but it is not. Bleach-bypass does have a similar effect, but chemi- 
cally it is dilTerent. In the ENR process, the intensity of the elTect 
can be varied controllably by vaiying the concentration of the chem- 
istry. This makes it possible to add just a small amount of ENR 
which has the effect of making the blacks richer but without notice- 
able effect on color saturation. The ENR process which is variable 
in effect must be quantifiable so that the DP and lab can confer on 
how much is to be done. In the ENR process a densitometer is used 
to measure the level. In this case, it is an infrared densitometer. As a 
result ENR is classified in density levels, not percentages. For exam- 
ple, a certain print miuht be 50 IR. This means a .50 density, not 
50%. 

CCE 

Deluxe, another film lab with a long history in Flollywood uses a 
process called Color Contrast Enhancement or CCE. CCE raises the 
contrast, deepens the blacks and adds grain but still preserves some 
shadow detail. As with ENR, the amount of silver retained is read 



13.4. A frame from Seven, which 
employed the CCE process. (New Line 
Cinema, 1995.) 



with a densitometer centered on lOOOnm. According to Deluxe, a 
pure bleach-bypass which retains 100% of the silver might yield an 
IR density reading of as much as 240, which translates to four times 
the amount of silver that would be found in a normal print. With 
CCE normally processed negative (no special processes) a nominal 
reading at lOOOnm might be around 60. With C'CE, a typical reading 
of D-max might be around 180 to 100 IR. This translates to about 
75% silver left in the print; where retention of 100% of the silver 
will not only increase the density of the blacks but of the mid-tones 
as well. This can result in some unpleasant efiects on skintone. By 
keeping the amount of silver retention in this range, there will be 
.some desaturation of the color rendition, an increase in grain and 
denser blacks, but there will still be some detail in the blacks, unlike 
in 100% silver retention where the blacks might “plug up." CCE 
was Li.sed on the film Seven (Figure 13.4) and also on Ronin (Figure 
13.8) and many others. 

ACE 

ALso a Deluxe proce.ss, ACE stands for Adjustable Contrast Enhance- 
ment, ACE is variable in effect. With ACE it is possible to enhance 
the blacks without significant effect on color saturation. ACE is mea- 
sured in percentages. 

NEC 

ETC Laboratories of Paris utilizes the NEC process, which stands 
for noir en eouler — French for “black in color." NEC allows tor 
silver retention in the interpositive stage. The advantage of this is 
that each individual release print does not have to undergo special 
processing. NEC produces denser blacks but has less effect on the 
overall contrast and tonal rendition. 

BLEACH-BYPASS 

Bleach-bypass is the oldest of the special processing lechnii]ues of 
this type. It involves simply skipping all or most of the bleach step 
of processing. Bleach-bypass was first used on the film I9S4. pho- 
tographed by Roger Deakins. In the US, FotoKem, CTI and many 
other labs have variations on the bleach-bypass technique. Fotokem 
can perform bleach-bypass on prints, original camera negative and 
intermediate prints (interpositives and internegatives). CFFs process 
is called Silver Tint. It comes in two different levels: Standard and 
Enhanced. It can be used at different stages of print production. 

In Silver Tint Enhanced, 100% of the silver is left in the print. In 
Silver Tint Standard, less silver is retained, resulting in an IR den- 
sitometer value of around 165 to 175. This produces increased con- 
trast. deeper blacks and desaturated colors. In Enhanced Silver Tint, 
the etfect is even greater — it is a veiy high-contrast, hard look. 
Enhanced Silver Tint was used on the film Kansas City. 
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Skip Bleach 

Skip-Blcach is FoloKem's silver rctenlion process. Bleach-bypass is 
essentially incomplete processing. The advantage of this is that it 
is reversible. Fotokem recommends a slight underexposure for nega- 
tive intended for bleach-bypass. This is because leaving the silver 
in has the elTect of increasing the density of the negative. Density 
is basically silver atTected by photochemical reaction -- if there is 
more silver there is more density. It is the same as if there was addi- 
tional exposure. This is the case because you are skipping the bleach 
at the negative stage. Bleach-bypass on the negative not only makes 
the blacks blacker, it also makes the whites whiter — overall density 
increases. 

This creates a look that is more radical than ENR or a bleach- 
bypass on the intennediates or the release print. In this way it is very 
similar to flashing the film. Flashing film is sometimes used by still 
photographers to increase the ASA of the film. Fotokem otTers skip- 
bleach on the negative, the interpositivc and the intemegative. They 
can also combine flashing with skip-bleach on the interpositive and 
internegative. 

All silver retention processes cost more than normal processing. 
This is true of any process in which the lab must alter its nonnal pro- 
cedures — such as push or pull proce.ssing. In skip-bleach or similar 
process, there is an additional cost. Normally the silver that is taken 
out of the emulsion is recycled and sold. When it is left in. the lab 
can no longer resell it and they must pass this cost along to the pro- 
duction. 

EXPOSURE COMPENSATION IN BLEACH-BYPASS 
When shooting film intended for a silver retention process, some 
change in your exposure will usually be necessary. You are leaving 
silver in, which is essentially the same as adding exposure. Gener- 
ally, you will want to underexpose by 1/2 to a full stop as the skip- 
bleach process may add as much as 1-1/2 stops. Instead of changing 
exposure, many DPs combine silver retention with flashing or the 
use of Varicon or Panaflasher. It is out of the question to use any 
type of silver retention, bleach-bypass or flashing without prior test- 
ing. 

The catch is that bleach-bypass in the print stages is very expensive 
— for a large scale release, it can come to hundreds of thousands of 
dollars. As a result, few, if any, films have bleach-bypass done for all 
of the prints. This means that if you underexpose it will be compen- 
sated with extra silver in only some of the prints. Some prints will 
thus be underexposed. This is a judgment call and another reason for 
extensive testing before using any ol‘ these processes. 

As a result of the cost of doing bleach-bypass in the release print, 
many DPs have experimented with doing the bleach-bypass in 
the original negative or in the internegative and interpositive. The 
results vaiy w idely and also depend on the color palette of the .sets 
and wardrobe, the lighting, exposure, filtration and lenses. 

You must test heforc shooting with any oj these methods. 

OTHER TECHNIQUES 

CROSS PROCESSING 

Cross processing was first developed by still photographers. In cross 
processing, the original camera film is a reversal stock, such as Ekta- 
chrome. This reversal slock is then pul through negative processing 
chemisliy. The result is negative image on a clear based film. In 
other words it does not have the distinctive orange mask that all 
color negatives have. 




1 3.5. Another frame from City of Lost 
Children. It is critical to remember 
that processes such as bleach-bypass 
are not a "magic button" that will 
automatically make your film look 
as good as these examples — it 
has to be used in conjunction with 
great lighting, set design, the color 
palette of wardrobe and props, filtra- 
tion, effects and all the other tools at 
the disposal of the DP and produc- 
tion designer. 



The elTecl of cross processing is increased eonlrasl and more 
grain. Depending on e.xposure handling and processing variables, 
the effccl can range from subtle to radical. Since there is no orange 
mask, a similar colored filter must be used in printing. As a result, 
normal or even slightly underexposed original camera film produces 
the best results. 

Cross processing results can \ i\vy substantially. Some labs will not 
do cross processing as it involves the use of fomaldehyde to stabi- 
lize the magenta dyes and may also result in contamination of the 
lab's processing tanks. Without the formaldehyde or a similar stabi- 
lizer. the film will fade quickly. If the images arc going straight to 
video transfer, this may not be a concern. 

Cross processing was used extensively on the film Three Kings and 
bleach-bypass was used on some scenes (Figure 13.6) — the dilTer- 
ence between the two looks was used to underscore the dramatic 
dilTerence between the American .Army camp and the Iraqi village. 
Perhaps the most noticeable effect in cross processed scenes was 
that the sky goes almost completely white in some shots. This is in 
stark contrast to other exterior scenes that were not cross processed. 
These scenes had a more normal blue tone. 



PRINTING NEGATIVE AS INTERPOSITVE 

An alternative to cross processing is to print camera negative as 
an interpositive onto standard print film. Film stock normally used 
for interpositives is lower in contrast than normal print stock. The 
rea.son fbr this is that successive print stages in post production usu- 
ally result in a build-up of contrast: to counter this intermediate 
print stocks generally have a lower contrast. Printing an interposi- 
tive onto a print stock such as Kodak 5244 will increase contrast 
and grain and also result in color shifts. Both cross processing and 
interpositive printing result in stronger more .saturated colors, which 
makes them ver\- different from bleach-bypass techniques. 

TRANSFER FROM PRINT 

Another method which atTects color and contrast is to transfer to 
video from a print instead of a negative. This can only be done 
where no print is needed for projection. Print stocks tend to be con- 
trastier than negative stocks. This is because negative stocks will 
usually have to go through internegative, interpositive and final 
print stages, bach print stage adds contrast, so the original negative 
is designed to be lower in contrast to counteract this. 



13.6. (below) Three Kings used two 
different techniques — in this frame 
cross-processing. (Warner Bros., 
1999.) 

13.7. (bottom) Bleach-bypass was 
used for some sections of the film. 
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13.8. Bleach bypass transforms this 
otherwise straight shot from Ronin 
into something that might well pass 
for a Cezanne. 



DIGITAL INTERMEDIATE 

For projects finished on video there is an enormous range of image 
control available, from simple adjuslmenls of the gamma to eom- 
ple.x Paintbo.x, Harry and DaVinci image manipulations. For adjust- 
ing gamma and enlarging the image, it is generally best to do so at 
the lime of transfer. One practice that is increasingly common is to 
transfer the film negative to High l)ef tape master, perform digital 
manipulations and then transfer the HI) master back to film. This is 
called a digital intermediate. If you plan to do a digital intermediate, 
it is critical that you coordinate in advance with the company that 
will be doing the transfers to and from the negative and whatever 
po.st-produclion people will be handling the digital stages. There 
are many different options and all of them affect the look of your 
images. Doing a test all the way from camera negative through the 
High Def stages and then back to negative (or print) is critical. Not 
testing with the conditions relevant to your project can have serious 
consequences. 



TECHNICOLOR 

As a final note. Technicolor is bringing back the original color imbi- 
tion printing w hich helped make the Technicolor ‘look" so famous. 
This is the printing stage only; it does not involve shooting three 
separate rolls of film in the enormous Technicolor three-strip cam- 
eras. 

This process involves a matrix which transfers the dyes to the 
receiving slock; it is completely dilTerent from a process w hich uses 
dye “clouds" to Ibrm the image. The method is the same as dye trans- 
fer in still photography, w hich is considered the highest quality color 
printing technique. 
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FILTER TYPES 

I'hcrc arc a few basic types of filters: 

• Dilfiisioii 

• I \posure (Neutral density) 

• Focus (diopters and split-diopters) 

• Color balance 

• Color alteration 

• t fleets 



13.9. Various grades of diffusion 
— the Schneider Black Frost series. 
(Photo courtesy of Schneider 
Optics.) 



DIFFUSION AND EFFECTS FILTERS 

There are many types of diffusion fillers but they all have one 
common purpose - they slightly alter the image to make it “softer" 
or more dilfuse or to reduce the contrast. They do it in a number of 
ways and with a variety of effects (Figures 13.^) llm)ugh 13.12). 

DilTusion Idlers are a vei*y personal and subjective subject. Besides 
glass or resin fillers w Inch are placed in front of the lens (or in some 
cases behind the lens or e\en in a slot the middle of it), other meth- 
ods can be used. Many cinematographers use silk or nylon slocking 
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13.10. {above left) No filter. 

13.11. (middle) Black Promist 3. 
(Photo courtesy of Tiffen.) 

13.12. (above, right) Warm Black 
Promist 3. (Photo courtesy of Tiffen.) 



material which can have a very subtle and beaiitifiil effect. One of 
the most favored of these is a difficult to obtain brand of French 
stocking which can cost S75 for a pair. Designations Ibr filters are 
not standardized but they generally come in sets ranging from 1 to 
five or 1/S, 1/4, 1/2, 1, 2. and so on. An older type of filter that dates 
back to the early days of the studio system but which is still popular 
today are the Mitchell diffusions, which come in "B" and “C.*‘ 
Others are known only by a name such as "star" or "dawn." 

Other types of loose open material can be used as can as grease or 
petroleum jelly on a piece of glass. Ordinary cellophane or plastic 
wrap have also been employed in emergencies. Star filters, which 
create a pattern of streaks around a highlight, are basically clear 
glass with diagonal scratches. 

The use of diffusion goes back a long way in film history. In the 
early twenties it became a common practice to use a heavy diffusion 
filter on close-ups of the female star. This made her appear more 
glamorous, sensuous and beautiful and also concealed any imper- 
fections in her appearance. This effect was often used to such an 
extent that there was a Jarring mismatch between the close-up of 
the female star, the close-up of the male star and the master shot. It 
didn't seem to bother anybody back then, but today it would hardly 
seem acceptable. The same applied to a glamorous highlight which 
appeared out of nowhere for a close-up of the female star. 



NETS 

.Another form of diffusion is nets or voiles (mesh). Nets vary in their 
diffusion effect according to how fine their weave is. Nets can come 
in filter form sandw iched between two pieces of optical glass or they 
can be attached to the Ironi or rear of the lens. 

Attaching a net to the rear of the lens has several ad\ antages. A 
net on the front of the lens can come slightly into focus w ith wider 
lenses that arc stopped down. A net on the rear of this lens will 
not do this. Also, the diffusion effect will not change as the lens is 
stopped dow n or the focal length changes on a zoom. Attaching a 
net to the rear of the lens must be done w ith great caution as there 
is danger of damaging the exposed rear element of the lens or of 
interfering with the spinning rellex mirror. Putting a net on the rear 
should be done with easily removable material such as "snot tape" 
or rubber cement. 
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CONTRAST FILTERS 

Various fillers are used lo reduce or soften the degree ol' contrast 
in a scene. These generally work by taking some of the highlights 
and making them ''flare" into the shadows. Traditionally these were 
called ‘'lo-cons." There are a number of newer, more sophisticated 
varieties. Two types are shown in Figures 13.13 through 13.15. 



13.13. (left) No filter. (Photo courtesy 
oftiffen.) 

13.14. (middle) Ultracon 5, a low con- 
trast filter. (Photo courtesy of Tiffen.) 

13.15. (right) Softcon 5, a different 
type of contrast filter. (Photo cour- 
tesy of Tiffen.) 



EFFECTS FILTERS 

There arc many kinds of very special effects filters, ranging from 
the most obvious, a “disco" spla.sh, lo the more subtle — creating a 
faint rainbow effect. These arc rarely used in film and video photog- 
raphy. “Sunset" filters give the scene an overall orange glow. Other 
filters can give the scene a color tone of almost any sort imaginable: 
from moonlight blue to antique sepia or chocolate reminiscent faded 
daguerreotypes. Besides the hundreds of varieties available, filters 
can be .special made to suit a particular need. Also commonly used 
are sunset grads and blue or magenta grads to give some color to 
what would otherwise be a colorless or “blown out" sky (Fimires 
13.16 and 13.17). 

In addition to filters which affect the entire scene, almost any type 
of filter is also available as a grad. A grad is a filter which starts with 
a color on one side and gradually fades out lo clear or another color 
(Figures 13.18 through 13.21). Grads can be either “hard edge" or 
“soft edge" denoting how gradual the transition is. The most com- 
monly used types of grads are neutral density filters which are often 
used to balance the exposure between a normal foreground .scene 
and a much hotter sky above the horizon. ND grads come in grades 
of .3 (one stop at the darkest), .6 (two stops), .9 (three slops) and 
more rarely .12 (four slops). Be sure to specify whether you want a 
hard or soft cut as there is a considerable ditTerence in application. 
Whether you need a hard or a soft cut will also be affected by w hat 
focal length you are planning lo shoot with. 




13.1 6. (left) Sunset shot with no filter. 
(Photo courtesy of Tiffen.) 

13.17. (far left) With a sunset grad. 
(Photo courtesy of Tiffen.) 
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13.18. (opposite, top left) The scene 
with no filter. (Photo courtesy of 
Tiffen.) 

13.19. (top right) A grape grad. 
(Photo courtesy of Tiffen.) 

13.20. (bottom left) A plum grad. 
(Photo courtesy of Tiffen.) 

13.21. (bottom right) A sunrise grad. 
(Photo courtesy of Tiffen.) 




COLOR TEMPERATURE AND FILTRATION 

As wc discussed in Color Control, the most common system used 
in describing the color of light is color temperature. This scale is 
derived from the color of a theoretical “black body" (a metal object 
hav ing no inherent color of its own, technically known as a Planck- 
ian radiator). W hen heated to incandescence, the black body glows 
at varying colors depending on the temperature. Color temperature 
is a quantification of the terms “red hot." “white hot," etc. 

There is another measure of light color that is important as well; 
the magenta-green content. Since many sources in lighting tend to 
have a component of green, it is important to measure and correct 
it: otherwise the film will be heavily tinted, usually in a very disturb- 
ing and unattractive way. Sources which produce disproportionate 
include nuoresccnis, UMIs and other bulbs with discontinuous spec- 
trums. 
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HOW MIRED VALUES ARE USED 

Another problem with color temperature is that equal changes in 
color “temperature" are not necessarily perceived by the eye as 



equal changes in color. A change ol'50K Irom 2()()0K to 2050K will 
be a noticeable difterence in color. For an equivalent change in color 
perception at 55()()K, the color temperature would need to shift 1 50K 
and about 500K at lO.OOOK. 

Because these changes are so unequal, the mired system has been 
devised. Mired stands for micro-reciprocal degrees. Mireds are 
derived by dividing 1.000.000 by the Kelvin value. For example, 
.3200K equals 1.000,000/3200 = 312 mireds. When calculating the 
degree of color correction needed for a particular combination, the 
mired system can be used. If you have a source at 5500K and wish 
to convert it to 3200K, subtract the mired value of the desired color 
from that of the source. 5000K = 200 mireds. 3200K = 312 mireds. 
3 1 2-200 =112 mireds. 85 orange has a mired value of i- 1 1 2. In prac- 
tice these calculations are done by the color meter or by using a 
simple get chart. On the mired scale, a plus shift value means the 
filter is yellowish, a minus value means the filter w'ill give a blue 
shift. When combining filters, add the mired values. 

WHATTOLOR BALANCE" MEANS IN FILM STOCK: 

Unlike the human eye. which is assisted by the brain in compen- 
sating and adapting, no color film can accurately reproduce color 
under all kinds of lighting conditions. In manufacture, the film is 
adjusted to render color accurately under a particular condition, the 
two most common being average daylight (type D film), which is set 
for 5500K and average Tungsten illumination (type B film) designed 
for 32()()K. There is" a third, which is based on the now disused 
••photo" bulbs, which were 3400K (type A fdm), rather than 32()()K. 
but very few films are available in this balance. 

Given the fact that providing tungsten light is costly, while sun- 
light is usually far more abundant, most motion picture films are 
type B, balanced for tungsten. The idea is that we put a correcting 
filter on when we can most alTord to lose light to a filter lactor 
- in the sunlight. Kodak does have several excellent daylight bal- 
ance films available for which no correcting filter is need in daylight 
or HMl situations. They come in AS As up to 250 which can be 
extremely useful on dark, cloudy days or when the sun is near the 
hori/on at the end of the day it gets dark surprisingly fast. 

There are four basic reasons to change the color of light at the 
source: to correct the color of the lights to match the film type 
(instead of using a camera filter), to match different types of light- 
ing sources and for effect or mood. Finally there are specialized situ- 
ations like greenscreen or bluescreen. 

To shoot with type B film under ••blue" light (in the 5500° degree 
area) an 85 orange filter is used (Figure 1 3.22). The 80Aor 80B blue 
filters for shooting daylight film with warm light are rarely used, 
and in most cases should be combined with a UV filter because tung- 
sten film cannot tolerate the high proportion of UV in daylight and 
llMIs. There is some light loss when using a correction filter and 
the filter factor must be used to adjust the T/stop. For convenience, 
most manufacturers list an adjusted Exposure Index (or ASA) which 
allows for the filter loss. 

Another form of filter that is sometimes used is a UV or haze filter. 
Skylight contains a great deal of ultraviolet radiation which can 
cause the image to go slightly blue. This is especially true at high 
altitudes where there is little atmosphere to filter out the UV. It is 
also called a haze filter because it will have the effect ol slightly 
reducing the effect of haze in the atmosphere. 

Two different ASAs will be listed on cans of black-and-white film. 
This is not related to correction filters, since none are needed. It is 




13.22. (top) An85B. 

1 3.23. (middle) An 80C blue filter. 

1 3.24. (bottom) 81 A for slight warm- 
ing effect. 



Table 13.3. The basic filter families: 
85,80,82,81 and Color Correction. 



because blaek-and-vvliiie films vary in their sensitivity to colors. In 
most eases the ASA for tungsten light will be I 3 stop lower. Very 
important: when using this adjusted F.I, do not also u.se the filter 
factor. Smaller color mismatches can also be corrected with color fil- 
ters. as well. If the .scene lighting is 2800K. tbre.xample (too warm), 
then an X2C filter will correct the light reaching the film to .1200K. 
Types of color filters generally used in film and video production 
arc discussed in the next section. Filter families are shown in Table 
13.3. 

CONVERSION FILTERS 

C onversion filters work with the blue and orange ranges ofthc spec- 
trum and deal with fundamental color balance in relation to the color 
sensitivity of the emulsion. Conversion filters alTect all parts of the 
spectrum for smooth color rendition. (LB) Light Balancing filters 
arc warming and cooling filters; they work on the entire SFD"as w ith 
the conversion filters, but they arc used to make smaller shifts in the 
Blue-Orange axis. 

CAMERA LENS FILTERS FOR COLOR CORRECTION 
Color compensating filters arc manufactured in the primary and sec- 
ondary colors. They are used to make corrections in a specific area 
of the spectrum or for special elTects. They affect only their own 
narrow band of the SFD. Don't make the mistake of trying to correct 
color balance with CC filters. Primaiy filters work in a limited band 
of the spectrum and correct only one wavelength. 

However, since CC filters arc not confined to the Blue-Orange axis, 
they can be used to correct imbalances in the Magenta-Cireen axis, 
such as occur with nuoreseent lamps and most types of industrial 
lamps. A CC-30M is often a part of the basic filter package for stan- 
dard tubes. 30M is a good starting point for most uncorreeted fluo- 
rescent sources (Table 13.4). 

COOLING FILTERS 

The 80 series, which arc blue conversion filters, are used to convert 
warm sources such as tungsten lights so that they are suitable for use 
w ith daylight film (Table 13.5). 

WARMING AND COOLING FILTERS 

The 81 scries of vyarming filters (81, 81 A, 8 IB, 8 1C) increase the 
"warmth ’ of the light by low'ering the color temperature in 2()()K 
increments (Figure 13.24). The 81 shifts the color temp by the mini- 
mum amount required for the eye to perceive any change: -2()0K. 
For cooling, the 82 series works in the same fashion, starting with 
the 82 which shifts the overall color temperature by -i-2()0K. w ith 
most color temperature correction filters, excess magenta or green 
are not dealt w ith and must be handled separately. Table 13.6 shows 
the Wratten 81 and 82 filters for wanning and cooling. Wratten is a 
system of filter classification ow ned by Eastman Kodiik. Corals are 
also a popular type of filter for degrees of warming. 

CONTRAST CONTROL IN BLACK-AND-WHITE 

T his characteristic of transmitting some colors and absorbing others 
makes color filters valuable in controlling black-and-white images. 



85: 


1 Conversion 


' Correcting daylight to tungsten light 


80: 


Conversion 


1 Correcting tungsten to daylight 


82: 


Light balancing 


1 Cooling filters 


81: 


Light balancing 


1 Warming filters 


CC's 


Color 


Primary and secondary colors 
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Most scenes contain a variety of colors, and to a certain extent 
scenes are "color coded’’ according to image content. In other words, 
the sky mav be the only blue area in an imaize, a field of grass may yellow 

, . •- ^ (Absorbs Blue) 

be the only largely green element m a scene. 


CC.025Y 

CC05Y 

CClOY 

CC20Y 

CC30Y 

CC40Y 

CC50Y 


1/3 

1/3 

1/3 

1/3 

2/3 


1 lie oasie piineipie or eonirasi eoniroi niiidiion in DiaeK-anu-wniie 
cinematography is that a filter lightens colors in its ow n area of the 
spectrum and darkens the complementary colors. Flow' strong an magenta 

eflect it has is the result of two factors: how strong the color differ- (Red biuei 
ences of the original subiect are and how strong the filter is. The 


CC.025M 

CC05M 

CC10M 

CC20M 

CC30M 

CC40M 

CC50M 


1/3 

1/3 

1/3 

2/3 

2/3 

2/3 


scene we are shooting is the result of the colors of the objects them- 
selves and the colors of the light that falls on them. 

Color filters only increase or decrease contrast on black-and-white (Biu(-green) 
film when there is color difference in the scene. In a scene com- 


CC.025 C 

CC05C 

CCIOC 

CC20C 

CC30C 

CC40C 

CC50C 


1/3 

1/3 

1/3 

2/3 

2/3 

1 


posed of only black, w hite and gray objects a color filter would only 
reduce exposure: it would not alter the contrast. When a filter is used 
to absorb certain colors we are redueing the total amount of light red 
reaching the film. We must compensate by allowing more overall 
expn^siire The exposure eompensnlion necessary for each filler is 


CC.025R 

CC05H 

CO OR 

CC20R 

CC30R 

CC40R 
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1/3 

2/3 
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expressed as the filter factor. 

With warm colors (red, orange, yellow ), the daylight filter factors 
are greater than the tungsten filter factors. In the violet and blue (Absorbs Blue and Red) 
range, the daylight factors are less than the tungsten, but for the 


CC.025G 
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CC20G 

CC30G 

CC40G 

CC50G 
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1/3 

1/3 

2/3 

2/3 1 
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cyan/green range of the spectrum the daylight and tungsten filter 
factors are nearly all equal. The same is true for magenta, which is 
equally red and blue. The simple rule for black-and-white filters is: ^ 

expose for the darkest subject m the scene that is substantially the 
same color as the filter, and let the filter take care of the highlights. 
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CClOB 
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1/3 

1/3 

2/3 
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USING FILTERS IN BLACK-AND-WHITE PHOTOGRAPHY 
These filters tor blaek-and-vvhite have alternate designations: 

#S = K-2 
#I5 = G-15 
#11 -X-1 

Combining eontrast filters for black-and-white does not have the 
cumulative effect that we might expect. For example, combining a 
#S and #15 filter gives the same visual effect as a #15 filter alone 
(although the filter factor is changed by the combination of the two). 
C'ombining two filters of dilTerent groups is seldom necessary, since 
there is usually a single filter which will do the same job. 

POLARIZERS 

Natural light "vibrates" in all directions around its path of travel. A 
polarizer transmits the light that is vibrating in one direction only. 
Polarizers are extremely versatile filters and serve a variety of func- 
tions. Glare on a polished surface or on a glass window' is, to a 
certain extent, polarized as it is rellected. By rotating a polarizer 
to eliminate that pailicular direction of polarization, we can reduce 
or eliminate the glare and surface reflection. Brewster’s angle, 56"^ 
from normal, or 34° from the surface, is the zone of maximum polar- 
ization (Figures 13.25 and 13.26). 

When working with glare on water and on window's it is seldom 
desirable to eliminate all reflections because this creates an unnatu- 
ral effect. The polarizer can be used with color film to darken the 
sky. Maximum polarization occurs at about 90° from the sun. This 
works well for static shots, but care must be taken if a pan or tilt is 
called for as the degree of polarization may change as the camera 
moves. If the sky is overcast, the polarizer won’t help much. Polar- 
izers reduce transmission of light, generally at least 1 2/3 to 2 stops 
as a filter factor, which does not ehange as you rotate the polarizer. 
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Table 13.4. (bottom) Color Correc- 
tion camera filters. (Data courtesy of 
Eastman Kodak.) 

Table 1 3.5. (top) The 80 series. 

Table 13.6. (middle) Wratten series 
81 and 82 filters. (Data courtesy of 
Eastman Kodak.) 
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Table 1 3.7. Effects of filters in black- 
and-white photography. 
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A 
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21 
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5 
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25 


Red 


8 


3 
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29 


Deep Red 


16 


4 


Extreme 


Strong contrtist. black sky 



DENSITY FILTERS 

Neulral density fillers are used to reduce overall e.xposure without 
alTecting color rendition. They can be used in extremely high illu- 
mination situations (such as a sunlit snow scene or a beach scene) 
where the exposure would be loo great or where reduced exposure 
is desired to crush depth of field. Neulral density fillers combined 
with 85 correction filters (85N3, 85N6 and 85N9) are a standard 
order with any camera package for exterior work ( Figures 1 3.27 and 
13.28). 

Also known as Wratlen #96, the opacity ot'Nl) fillers is given in 
density units so that .3 equals one slop, .6 equals two slops and .9 
equals three slops. In gelatin filters, ND’s are available in .1 incre- 
ments (1/3 of a slop). If you combine ND filters, the density values 
are added. If you are using the arithmetic exposure factors, don’t 
forget to multiply the exposure factor. 

FILTERS AND BRIGHT POINT SOURCES 

When shooting a bright point source such as the sun, filters will 
almost certainly show double or triple images. This is caused by 
the image of the .source reflecting ofTthe front surface of the lens 
back onto the filter. When shooting the sun especially, it is best to go 
with no filters if possible. However, some .sort of ND filler is almost 
always necessary. 

Some sophisticated matte boxes permit the filters to be set at a 
slight angle, which prevents this problem. If all else fails, slightly 
loosen the swingaway matte box and give it a bit of an angle. Be 
careful, though, too mueh angle and you are creating an opening 
which will cause other types of flares and reflections. Your 1st AC 
should always be checking for light leaks of this sort, especially in 
situations where the sun or other strong light is hilling the camera. 
As an added precaution, the grips should always provide a camera 
umbrella or ‘’'courtesy flag” to keep light off the camera as well as 
the operator and focus puller. 

This applies to lit bulbs in the frame, candles or other hot spots. 
Candles are a particular problem since the rest of the scene is usually 
very dark. Another .source of trouble is car or truck headlights. When 
they hit the lens they are surprisingly strong and flare out totally. 
The best trick is to have the grips cut a piece of Rosco scrim and 
place it over the headlights. Rosco scrim is an opaque material with 
lots of small holes. It is very etTective in controlling the light, which 
still flares enough to disguise the scrim. 

If that is not available, a heavy dose of black dulling spray or 
Streaks N’ Tips will help. If Streaks N' Tips is not available, the 
hair sprays for men with thinning hair are available in lots of colors 
and they work just fine. Like Streaks N’Tips and dulling spray they 
wash o IT easily. 
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13.25. A scene shot through glass- 
with no polarizer. (Photo courtesy of 
Tiffen). 

13.26. With a polarizer; in this case 
the Tiffen UltraPol. (Photo courtesy 
of Tiffen). 



BEAM SPLITTER VIEWFINDERS AND POLARIZERS 

When using cameras with video assist and modern beam splitters, 
it is necessary to use special polarizing filters called "circular pola 
filters." The term circular refers to technology used to make them, 
not their shape. 

If these circular pola filters arenT used, there wTIl be problems with 
either imaue in the finder or on the video assist. The image on the 
film is not affected. The reason for this is that modern beam splitters 
use a dielectric coating that has polarizing tendencies and since two 
polarizing filters can not be used together, there will be problems. 
The circular pola filter has a front and back. The front must point 
towards the subject or it won't be effective. 

Some camera viewfinders exhibit a magenta appearance with ordi- 
nary pola filters. On other cameras, the video goes very dark. This 
does not happen with circular polas. It you own an auto-locus still 
camera or an auto-focus video camera, it also needs circular pola 
filters to work properly. Three chip video cameras also need circular 
polarizers. 



CONTROLLING THE LOOK OF YOUR PROJECT 

The "look" of a film or video production is a complex, interactive 
combination of dozens of different variables. In films where the look 
is very apparent, such as Days oj I fcavc/u Seven Samurai or Seven, 
there are a few prominent devices which can be readily identified; 
in these cases, shooting primarily at magic hour, use of very long 
lenses or bleach-bypass. 

As with most issues in art, it is, of course, not nearly that simple. 
You can make a film at magic hour, or use long lenses or bleach- 
bypass and there is a good chance that your project will look noth- 
inu like those films. These are just examples; this applies to all tech- 
niques and methods of visual production, and post-production as 
w^ell. 

The reason is that these simple techniques are not "magic bullets." 
Nor are they a special button you can push in post-production. Obvi- 
ously, there are many variables within each technique that have to 
be juggled and fine-tuned to achieve the desired look. Sometimes 
it is a question of budget, equipment, time, crew, weather or other 
factors, but this is northe point — if you educate yourself in the 
techniques, test and experiment and bring all the forces to bear, you 



Table 13.8. Filter factors and expo- 
sure compensation for neutral den- 
sity filters. 
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13.27. (top) Scene with no filter. 
(Photo courtesy of Tiffen.) 

1 3.28. (above) With a neutral density 
filter for the sky. Although a polar- 
izer might have achieved most of the 
same effect there are two important 
differences: the effect of the polar- 
izer would depend on the angle rel- 
ative to the sun and it would have 
also have eliminated the reflections 
on the water, which are an important 
^^t of the image. (Photo courtesy of 

13.29. (above, right) For this music 
video shot, we used a combination 
of techniques. A very light net on 
the lens and double printing over a 
defocused black-and-white dupe to 
desaturate and soften without get- 
ting mushy. (Photo by author.) 




can gel them right. The real issue is that these methods must be used 
in co-ordination with all the other visual elements of the production. 
These include: 

• Lighting style 

• Color control in lighting 

• Use of lenses 

• Choice of locations 

• Choice of camera angles 

• Set design and color scheme 

• Set dressing 

• Wardrobe 

• Makeup 

• Casting 

• Choice of film or video formal 

The point is that you have to think globally when you consider the 
visual style of your production - every choice, every happenstance, 
every decision becomes part of the mix that determines the overall 
look, and that look is itself a key element in the overall storytelling, 
emotional impact and final success of your project. 
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GSEGO TOLANIWc. 

Photogr^iliy 



14.1. (previous page) Steadicam in 
use on the set. 

14.2. (above) Orson Welles thought 
so much of the contribution ofnis 
cameraman Gregg Toland that he 
shared his title card with him on Citi- 
zen Kane. 



The director, the cinematographer and tlie production designer are 
the three people directly responsible for all creative aspects of the 
lilm: how it looks, how it works, the "style" and the continuity. 

The working relationship between the director and cinematogra- 
pher is the key to getting a film made. Let's look at the responsibili- 
ties of everyone involved, lirst of all in a typical feature film. These 
procedures are general to most types of production including com- 
mercials and music videos and on small productions such as industri- 
als and documentaries; many of these are omitted; but the essential 
functions are always the same. 

In relation to the camera work, the director has a number of duties. 
It is the director who makes the decision as to what shots will be 
needed to complete a particular scene. She must specify where the 
camera will be placed and what the field of view needs to be. Some 
directors prefer to specify a specific lens, but most just indicate to 
the DP how much they want to see and then the cameraman calls for 
the lens to be used, or in the case of a zoom, at what focal length it 
will be set. 

The director must also specify what camera movement, zooms or 
other effects will be needed. Most directors do all of this in consulta- 
tion with the DP and ask for ideas and input. Problems most com- 
monly arise when the director feels he must make every decision 
by himself without discussing it. Certainly it is their right to do so. 
but less experienced directors will sometimes call for specific light- 
ing or camera moves that are time-consuming and ineffective when 
there are more elTicient ways of doing the same thing more quickly 
and effectively (Figure 14.2). 

One of the most common problems is when directors ask for long 
complex dolly or Steadicam moves. It can be very effective and dra- 
matic* to shoot an entire scene in one shot, with the camera moving 
constantly with the characters even as they go from room to room or 
make other types of moves. However, the.se types of shots are gener- 
ally dilTicult to set up. difficult to light (since you are so often forced 
to hide the lights) and usually very demanding for the focus puller. 

They also require many rehearsals and many takes to get all the 
elements to w ork together: the timing of actors' moves, the liming 
of camera moves, changes in focus and in some cases changes in 



14.3. A working set: video village 
Is at lower left, soundman's rig to 
the right of that and the trucks 
are at top of frame. (Photo cour- 
tesy of Jim Furrer.) 
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14.4. A time slicing rig on the move. 




T-slop. Lighting is much more complc.x because it is like lighting 
for multipTe cameras with very different positions: it is very difficult 
to make the lighting work well for both cameras and hide all the 
equipment. As a result the lighting often has to be compromised and 
simply isn't as good as it might have been. 

Long, complex shots are e.xciting to conceptualize and great fun 
when they are completed successfully. Also it sounds so quick and 
convenient to just ‘"go ahead and get the whole thing in one shot." 
The problem is that almost inevitably, the shot gets cut up into 
pieces anyway, with inserts, close-up or other coverage. This means 
that time and effort spent to accomplish it were largely wasted. 

Unless you absolutely know that the continuous take will be used, 
it is usually better to break it up into logical pieces. The director 
might also ask for special elTects such as higher or lower shutter 
.speeds, certain filtration effects and so on. Ideally, the director 
should arrive on the set with a complete shot list. This is a list of 
every shot and every piece of coverage needed for the scenes on that 
day's shooting. Some directors are extremely well prepared with 
this and others let it slide after the first few days, which is a mistake. 
It is true that shot lists are often deviated from, but they still provide 
a starting point so that everyone in all departments is headed in the 
same direction. 

THE SHOT LIST 

The shot list serves a number of functions. It lets the DP and the 
assistant director better plan the day, including po.ssibly sending off 
some electricians and grips to pre-rig another location. It also helps 
the DP in determining what film stock should be used, what addi- 
tional equipment should be prepped and how much time is reason- 
ably allowable to light and set the shot within the constraints of 
what needs to be done that day. Even if the shot list doesn't get fol- 
low^ed step by step, it will often at the very least provide a clue as 
to what style of shooting the director wants to employ - is it a few 
simple shots for each scene or detailed and elaborate coverage or 
perhaps a few “bravura" shots that emphasize style and movement 
and unusual camera positions? 

In addition, it is very helpful in serving as a reminder for the direc- 
tor, the DP. the assistant director and the continuity person so that no 
shots or special coverage are missed. One of the gravest production 
errors a director can make is to wrap a set or location without getting 
eveiything needed. Reshoots are very expensive and there is always 
the possibility that the location or the actors will not be available to 
correct this mistake. Although all these people assist in this, it is the 
director's fundamental responsibility to “get the shots." This is far 
more important than being stylish, doing fancy moves, etc. None of 
these matter if scenes are not completed and usable. 
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Even it not a formal shot list, some directors will charge the script 
supervisor w ith keeping a list of "must haves." This is especially 
useful for cutaways or inserts that might easily be forgotten. It 
is also helplul lor "owed" shots. "We owe a POV shot from the 
window," is a way of saying that there is a shot that is part of this 
scene that we are not shooting now' but we have to pick it up some- 
time while at this location. 

THE DIRECTOR OF PHOTOGRAPHY 

The DP is primarily responsible for giving the director what she 
wants and also accomplishing the photographic style they have 
agreed on. Every director has a difterent style of working: some will 
be very specific about a certain look they want and e.xact framing 
while others want to focus on working closely with the actors and 
staging the scenes and leave it to the l5p to decide on exact framing, 
camera moves and the lighting style, liltration. etc. 

Ultimately the director is the boss; he or she may work in whatever 
fashion they wish. A truly professional DP should have the flexibil- 
ity to work with a director in whatever manner they choose. It is 
important to discuss this before shooting starts and if the DP isn’t 
comfortable with how a director w ants to w ork, the time to bow out 
is as early as possible. Ultimately it is up to the DP to deliver for the 
director the kind ol look and visual texture he or she is looking for 
and ensure that the director and editor have all the footage they need 
and that it is all editorially usable. 

The DP’s responsibilities are numerous. They include: 

• The look and feel of the lighting. 

• Communicating to the gaffer and key grip how the scene is 
to be lit: specific units to be used, gels, cuts with llag.s. silks, 
overheads, diffusion, etc. Directing and supeiwising the light- 
ing process. 

• Coordinating w ith the production designer, w ardrobe, makeup 
and effects people concerning the overall look of the film. 

• Filtration on the camera. 

• Lenses: including whether to u.se a zoom or a prime lens 
(though this may .sometimes be the director's call). 

• It 1 IMIs are used, insuring that there are no ilieker problems 
(see the chapter on lighting). 

• Being constantly aw are of and consulting on issues of conti- 
nuity: crossing the line, screen direction, etc. (see the chapter 
on continuity). 

• Being a back.stop on insuring that the director hasn’t forgot- 
ten specific shots needed for good coverage of the scene. 

• Supervising his team: the camera assistants, the electricians 
and the grips. 

• Watching out for mistakes in physical continuity: clothing, 
props, scenery, etc. This is primarily the job of continuity and 
the department heads, but the eye looking through the lens is 
often the best way to spot these things. 

• Specifying the film stock to be used and any special 
processing. 

• Detennining the exposure and infonning the first AC what 
T-stop to use. 

• Ensuring that all technical requirements are in order: correct 
film speed, shutter angle, etc. 

Typically, when starting to light and .set up a new scene, the assis- 
tant director w ill ask for an estimate of how long it will take to be 



ready to shoot. This is not an idle question and it is very important 
to give an aceurate estimate. The AD is not just asking this to deter- 
mine if the company is on schedule, there is another important con- 
sideration. She has to know when to start putting the actors ‘‘through 
the works." This means sending tliem through make-up, wardrobe 
and any special effects such as blood squibs. 

Many actors do not appreciate being called to the set a long time 
before the crew is ready to shoot and in addition, if they have to 
wait, their makeup might need to be redone, the wardrobe might 
need attending to, etc. iT may also alTect the timing of rigging special 
etfects, the an ival of special equipment such as water trucks and so 
on. 

THE TEAM 

The DP has three groups of technicians they are directly responsible 
for: the camera crew, the electricians and the grips. 

CAMERA CREW 

Typically on a feature or commercial the camera crew will consist 
of the camera operator, the First AC (assistant camera), the second 
AC, and the third AC or loader. If multiple cameras are used there 
will be more required and on \Qvy small productions or industrials 
the crew' might be as small as a first and a second. Producers olten 
question the" need for a loader, but it is always your responsibility 
to remind them that if the camera crew is not sufficiently staffed, 
the production will be slowed down as the second has to frequently 
leave the set to load magazines (Figures 14.3 and 14.4). 

Operator 

The operator is the person who actually handles the camera: pans 
and tilts, zooms, coordinating with the dolly grip on moves. As she 
operates, she must always Irame the shot as the director has called 
for, make the moves “smooth" and also be looking for any problem 
that might ruin the shot. Typical problems include the microphone 
dipping into the frame, lens flares, a piece of equipment visible in 
the frame, rellections in windows or mirrors of the crew or equip- 
ment, missed focus, a bump in the dolly track, and so on. Almost 
evei^one uses a video tap these days, but the image on the monitor 
is never good enough to see everything. In addition, the director will 
probably be so focused on the actor's performance that small prob- 
lems will not be seen. The person actually looking through the lens 
has the ultimate responsibility for this. 

It is essential that the operator immediately report any problems. 
For example, if the .sound boom gets into the shot, the operator 
should immediately call out “boom" loudly enough for both the 
boom operator and the director to hear. It is up to the director to 
decide whether to cut the shot or continue filming knowing that 
most of the shot is still usable or there wall be coverage. This prac- 
tice will vary from set to set: some directors, especially on larger 
budget projects may want it reported only after the shot. 

On smaller projects, there w ill be no operator and the DP will oper- 
ate the camera. Although many DPs prefer to operate, it does take 
time and concentration away from the other duties. On union proj- 
ects it is absolutely forbidden for the DP to operate. Under the Eng- 
lish system (also used in a number of other countries) the distinction 
is even more dramatic. In this w^ay of working the DP is only respon- 
sible for lighting the scene (they are occasionally listed in the cred- 
its as “lighting cameraman"). It is often the operator who receives 
orders from the director about camera moves, dolly moves, focal 
length, etc. This applies to features only, of course. 
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14.5. An AC cart — the camera 
department's rolling headquarters. 
(Photo courtesy of Backstage Equip- 
ment.) 




First AC 

Tlic first AC is also known as the focus puller. The first is the crew 
member who directly works with the camera. Duties include: 

• Loading magazines on the camera. 

• Ensuring that the camera operates properly. 

• Checking for hairs in the gate before any scene is wrapped. 

• CiLiarding against flares, light leaks and any other problems. 

• Setting the T-stop. Also, frame rate and shutter angle. 

• Measuring the focus distances. 

• Controlling focus so that the proper parts of the scene arc 
sharp. 

• In some cases operating the zoom control (this is often 
done by the operator using a zoom control mounted on the 
handle). 

• Moving the camera to the ne.xt setup, with the help of the 
other AC's and sometimes the grips. 

• Ciuarding the camera against damage or malfunction. 

• Making sure the proper film slock is loaded. 

• Calling out the footage so that the second AC can note it on 
the camera report. 

Focus may be detennined by measuring or by eye. Measuring is 
generally done in two ways. Most cameras have a mark on the side 
that identifies the e.xacl position of the film plane. Positioned pre- 
cisely above that is a stud that the AC can hook a cloth measuring 
tape onto and measure the exact distance to all the objects that will 
be focused on. Most AC's also cari^ a carpenter's metal measuring 
tape, either 1" or 3 4" wide. This is useful for quick checks before 
close in shots. The metal tape extends out quickly and the AC can 
make last minute measurements in case something has moved. 

The third method is eye focus. This can be done with either the 
operator and the AC's or by the first AC himself. Someone, either 
the actor, a stand in or the second AC goes to each of the key posi- 
tions. The operator looks through the viewfinder and focuses. The 
first AC then marks it on the dial of the focus mechanism. 

For critical focus it may be necessaiy for the second to lake the 
lop otTa small flash light (Maglighl). The exposed bulb provides 
an accurate and fast focus point that can be used even in low light 
situations. For complex dolly shots, the first may make tape marks 
alongside the dolly track, thus knowing that at a specific point he is 
X number of feel and inches away from the subjecl. The last compo- 
nent can only be described as “zen." Good AC's are uncanny in their 
ability to visually judge di.slance and make adjustments on the fly. 
fhe first AC is also the one who goes to the check-out. Check-out is 
usually the day before shooting starts. At checkout the first: 

• Checks that all equipment ordered is there. 

• Checks every piece of equipment for proper operation. 

• Tests the magazines for jamming or scratching. 

• Tests the camera for jamming or scratching. 

• Makes sure the proper ground glass is in the camera and that 
it is properly scaled. 

• Cleans anything that needs it: lenses, groundglass, the mirror 
shutter, etc. 

• Checks that all batteries are fully charged. 

• If there are multiple cameras, labels each case appropriately 
(e.g.. “A camera," "B camera," etc.) Usually, different colors 
of camera tape are used for this. 
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Good ACs will always go through a mental ritual before every 
shot: is the T-slop properly set. is the focus prepared, is the camera 
set at the right speed and arc their any flares? It is best to do it in the 
same order eveiy time for consistency. In previous times this check- 
list was remembered as FAST: focus, aperture, speed and tachom- 
eter. Most cameras no longer have tachometers, but they do have 
Irame rate controls which must be checked regularly. It takes no 
more than the eiTant Hip of a switch to change the speed Irom 24tps 
to 23 or 25fps. 

The first should also keep track of how much footage is used on the 
first take and then check to make sure there is enough stock left to 
get all the w ay through another take of the same shot. It can be very 
frustrating for the director and the actors to roll out in the middle of 
the take. 

As soon as the director announces she is through with the scene, 
the first AC immediately checks the gale. This is to ensure that a 
hair or other piece of junk has not crept into the film gale and thus 
ruined the shot. Anything like this would not be visible through the 
eyepiece and if something is in there, e\ eryone must know immedi- 
ately so that it can be reshot. There are three w ays of doing it. One is 
to look into the lens from the front. This can be difficult wdth zooms 
because there is so much glass between your eye and the gale. The 
second is to open the camera and gently lift the film up and examine 
the gale. Many ACs don't like this method because there is a pos- 
sibility that something was there, but lifting the film moved it. The 
most reliable method is to pull the lens and look at the gate. 

Second AC 

When the DP call for a lens change, filler or any other piece of equip- 
ment. it is the second who will bring it from the carl (Figure 14.5) 
or the truck. The second assistant camera is also sometimes referred 
to as the clapper or the clapper/loader, especially in the UK. This is 
because on of her main duties is to operate the slate or clapper as it is 
sometimes called. The slate serves several functions. First, it allows 
the editor or video transfer person to coordinate the visual image of 
the slick coming down w ith the audio of the “clap," thus achieving 
sound sync. 

The slate also identifies the scene number, the take number and the 
roll number. It will also identify a scene as day - interior, night - e.xte- 
rior, etc. The reason for this is that the timer at the lab or the video 
transfer person needs to know' the general type ol look the scene 
should have. It should also indicate w hether a shot is sync sound or 
MOS. 

The slate will also indicate any effects such as different frame rates. 
In the case of multiple cameras, each one may be slated separately or 
one slate might serve them all, which is called “'common marker." A 
variation on this is to “head slate" each camera with their individual 
roll number, frame rate and other information and then use a simple 
clapper or timecode slate to clap all cameras together. This insures 
the proper data for each camera but saves film by providing a single 
marker for all. The head slate need not be continuous; just roll olTa 
few frames and then turn off the camera. This is called “bumping" a 
slate. 

Slating Technique 

At the lime the AD calls “roll camera" and the AC announces “speed" 
(that the camera is up to sync speed), the second holds the slate 
where it is in focus and readable and announces the scene and take 
number so that it w ill be recorded on the audio tape. She then slaps 



the lop stick down sharply so that the clap is clearly audible on the 
audio. She then quickly gets out of the way. In case adjustments 
are necessary, such as changing focus from the slate to the scene, 
the operator will call out “sef' and the director can then call for 
‘action." 

Older slates could be written on w ith chalk. Most slates today are 
while plastic and an erasable marker is u.sed. ACs tape a makeup 
powder puff to the end of the erasable marker: that way they w ill 
be conveniently together in one piece for both marking and erasing. 
This is referred to as the “mouse." 

In some cases, it is not desirable to slate before the shot. This might 
include filming with an infant where the clapper might frighten 
them. In such instances a tail slate can be u.sed. A tail slate comes at 
the end of the shot and must be done before the camera is switched 
off or it canT be used for synchronization. For tail slates, the slate 
must be held upside down. The clapper is still u.sed. 

Tail slates should be avoided at all costs. It is time consuming and 
expensive for the telecine operator or editor to roll all the way to the 
end of the take, sync up and then roll back to the beginning to lay 
the scene in. Another reason is that it is verv' easy to forget at the 
end of the take and switch ofl'thc camera before the slate comes in. 
It is also important to note the tail slate on the camera report. In the 
case of shooting w ithout sync sound, everything is the same except 
that the clapper is not used. It may be neces.sary to open the clapper 
slightly on a timecode slate for The numbers to be visible and run- 
ning but it is important not to clap it. If you do, the editor may spend 
time looking for an audio track that does not exist. 

Timecode slates 

Timecode slates include the usual information but also have a digi- 
tal readout of the timecode which will match the timecode being 
recorded on the audio tape; they are also called “smart slates." Time- 
code slates make syncing up much quicker and cheaper and partic- 
ular shots are more readily identified. The reason it is faster and 
cheaper in telecine is that the colorist rolls the film up to the frame 
which has the clapper sync on it. She then reads the timecode num- 
bers that are displayed and types them in. The computer controlled 
audio playback deck then aLUomalically rolls up to the correct point 
to lay in sync. Having the deck lind it automatically is significantly 
lasler than manually searching — and telecine time is very expen- 
sive. If there is not sufficient pre-roll for the timecode on the audio 
tape or if the slate is unreadable, then this automation lails and sync 
must be .set up manually. 

The clapper is still used on timecode slates. When the clap slick is 
up, the timecode will be displayed as it is running. When the clap- 
per is brought down, the timecode freezes, thus indicating the e.xaci 
timecode at the time of slating. An additional feature of Denecke 
timecode slates is that after the sync timecode freezes for a moment, 
today's dale di.splays briefly. This helps keep things organized in 
post, fhe dale can be set up to read in a variety of ways. 

The timecode is generated by the audio recorder and the slate must 
be “jammed" at the beginning of every day and periodically through- 
out the day. .lamming is done by connecting the slate to the recorder, 
which then transfers the timecode it is generating. Since there is a 
tendency for the code to drift, this musi be redone throughout the 
day. Some slates will also display a message when they detemiine 
that jamming is necessary. Usually it says, “feed me." 

The second must be aw are of the focal length of the lens and then 
estimate the proper distance at w hich to hold the slate. The slate 



must be readable and in focus: otherwise it will cause problems in 
syncing and for the editor who is trying to identify the shot. 

Ideally, the slate must be as close to the focus distance as possible, 
thus eliminating the need to refocus after slating, however, this is 
not always possible. Another subtlety is that it the slate is held right 
in front of the actor's face, the clap should be as gentle as possible 
in order not to throw the performer's concentration off. 

One variation of this is used when multiple cameras are continu- 
ously shooting a big event such as a concert. In this case it is often 
wise to position a continuously running timecode slate (preferably 
hardw ired to the recorder) w here every camera can pan over and see 
it. Then, when a camera has to stop to reload, as soon as it starts 
up again, the operator pans over, shoots a few seconds of running 
timecode and then pans back to the action. 

Camera Reports 

In addition to slating, the second will also maintain the camera 
reports (Figure 14.6). The camera report will include some general 
information: 

• Name of production company, 

• Title of the project. 

• In some cases the production number. 

• Name of director. 

• Name of DP. 

• In some cases the purchase order number. 

• Sometimes, as a courtesy, the him lab will pre-print this inlbr- 
mation on a batch of camera reports. 

Then, the infomiation gets more specifie to this roll ol him: 

• C'amera number or letter (A camera, B camera, etc.) 

• The magazine number (very important it you are later trying 
to identify whieh of the mags is scratching or jamming). 

• Roll number of the him stock loaded. 

• Date e.xposed. 

• Raw' stock type used. 

• Scene number. 

• Take number. 

• Footage used for each take, usually referred to as the "dial." 

• Whether a shot was w ith sound or "MOS." 

• Cirele takes: the take number of shots the director wants to 
be printed are circled. 

• Remarks. 

• Inventory: the total amount good footage (G), no good (NG) 
and waste (W). 

• fhe total amount shot when the mag is downloaded. For 
example, "Out at 970." 

A simpler type of eamera report is used w hen a eamera crew is w ork- 
ing alone, such as in industrials, documentaries, etc. It is called a 
caption sheet. C amera reports are always three sheets and writing 
on the top sheet is transferred to the second two. The top sheet is 
white. This copy is folded and securely taped to the film can when 
the roll is finished. The second sheet is usually yellow. It is given 
to the production manager or first AD who then passes it on to the 
editor. The third sheet "is retained by production for reference in 
case there are any problems. In some cases there may be additional 
sheets for other departments such as the production coordinator. 
Standard procedure is for the loader to fill in as much of the infor- 



Cr*st HotlMMf 



w.».^CAfgw» fm 

mMiMU lii ioo w/jr - 
m.4«3Jon fm 



°M3 

camera report ns issso 

e eiimtfr aawf* 

.. _ 
















14 . 6 . A typical camera report. 
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1 4.7. (below) Types of toemarks. 

14.8. (bottom) Each place where an 
actor must stop is marked. Giving 
each actor their own color helps 
avoid confusion. 




mation as possible and then lape the camera report to the mag before 
it is delivered to the set. When the mag is loaded onto the camera, 
the second will usually then tape the report to the back of the slate 
for convenience. After each take the second will then ask the first for 
the “diaP': the cumulative footage shot as displayed on the counter. 
This is always rounded off to the nearest ten and only the lirst two 
numbers are given: e.g., ‘‘97" rather than “970." 

The second is also responsible for providing the lirst with what- 
ever he needs, most importantly the lens thal is called for, fresh 
magazines, lens shades, charged batteries and different tripods or 
other mounting equipment. The equipment, especially the lenses, 
are under his care and he must safeguard them at all times. Once the 
camera is set up on the dolly, sticks or high-hat, the first AC or one 
of the other camera crew members should never be more than “tw o 
amis lengths away" from the camera. 

Often the first AC and the DP are in places they can't easily leave, 
such as the top of a ladder, or more importantly on a crane. As w as 
discussed in the chapter on Camera Dynamics, it is absolutely criti- 
cal that no one step of! the crane until the grips have rebalanced 
it. Doing so can result in serious injury and damage. Generally, the 
second will have some son of camera cart that he" w ill roll as close 
to the set as possible so that all equipment is readily available. 

If there is one, the third AC or loader assists the second in maintain- 
ing the equipment, making sure it is available. She will also gener- 
ally be the person running mags, batteries and other equipmenrback 
and forth from the camera truck or central camera location. 

The second also handles all marking of actors. Once the actors' 
exact positions are detennined by the director in the blocking 
rehearsal, the second quickly and quietly moves in and makes marks. 
Most often marks are made with camera tape or I " paper tape, either 
with a "‘T" indicating where the actors' toes must end up or w ith an 
open ended box for each foot. If there are several actors in the scene, 
colored tape is used to identify each one (Figures 14.7 and 14.8). 

The most difficult situation is w here the floor or ground is visible 
in the shot. In this case, ingenuity is called for. Outdoors a natural 
object such as a twig can be used. Indoors sometimes a small piece 
ol black tape won't be obtrusive. In other cases, the actor must take 
a visual cue such as: ‘'You end up exactly opposite the end of the 
pool table." The simplest form of' emergency mark is the “spit mark" 
w hich needs no explanation. 

As the old saw goes the only two things an actor has to do is 
know their lines and hit their marks (or as Spencer Tracy pul it. 
“not bump into the furniture"). Especially when focus is critical or 
a dolly move or crane move has to be coordinated, it is extremely 
important that the actor hit the marks. It she doesn't, there's a good 
chance that the shot w ill be out of focus or the camera move won't 
work. A good AC can sometimes compensate by making a mental 
judgment of how far back or forw ard they are and adjusr the focus, 
but this isn't always possible. As soon as the shot is over and the 
first AC has checked the gate and announced it clean, the second 
should remove all the marks so they don't confuse anyone later or 
accidentally appear in another shot. 

Loader 

The loader may be the low man on the totem pole, but her responsi- 
bility is a critical one: she must safeguard and properly handle the 
film stock. Not only is film stock very expensive but if it is acciden- 
tally exposed to light and the loader doesn't report it, the company 
might end up shooting several scenes which will then be unusable.^ 
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One prime rule applies to not only the loader, but the entire eamera 
erew; if you make a mistake, report it to the DP immediately. The 
DP must then inform the direetor that the seene might need to be re- 
shot. If something happens, don't try to hide it and don t hesitate, 
even if it w ill make you look really stupid. You must report it. Mis- 
takes happen and being honest eounts lor tar more with most DP s 
than the oecasional error. 

The exaet procedures for loading are beyond the scope ol this book, 
but are available in books dealing with being a camera assistant. 
The loader also keeps e.xtensive paperwork on the film stock inven- 
tory. These reports are beyond the scope ol this book, but there are 
several excellent books on camera assisting which describe them in 
detail. 

ELECTRICIANS 

The electric crew carries out the DP’s instructions on lighting. The 
crew consists of the gaffer (the head of the crew), the second electric 
and at least one other electrician. As the job gels larger the number 
of electricians must increase. An inadequate erew .slow s the entire 
production down. The galTcr is also sometimes referred to in the 
credits as Chief Lighting Technician. In England, electricians are 
called “sparks.” Tlie DP gives his orders to the gaffer who then 
instructs the electricians what to do. It is important that the galTer 
always be nearby the eamera. The DP should never have to spend 
lime looking for him. This, of course, applies to the key grip or dolly 
grip as well. 

"The gaffer's chief assistant is the second electric, also called the 
best boy electric or assistant lighting technician. The second has 
three main duties: maintaining and overseeing all the equipment, 
.supervising everything to do with electricity and directly supciwis- 
ing the crew. On location the second will spend a lot of time on 
the truck organizing and maintaining the equipment so that it will 
always be ready for use. 

The second designs the layout of the distribution: the location of 
the generator, the size of the cables to suit the total load, w here nins 
wilTbreak otT. where distribution boxes will be placed, etc. Impor- 
tant duties include checking that the power supply, cables and distri- 
bution equipment are not overloaded, that the generator is running 
properly and supplying the correct voltage. With HMls it is also criti- 
cal to check that the generator is running at the proper frequency 
(see Technical Issiiesl In the United States it is 60 hertz and 50 
hertz in many other countries. The second also supervises the crew 
to ensure they are being put to best use and working efficiently. The 
electricians do most of the actual work of bringing lights to the set. 
putting them in position, getting them to the height required by die 
DP, adjusting the bam doors, adding scrims if needed and plugging 
them ill after checking with the second to make sure they don't over- 
load a circuit. Adding gels or ditfusion is split between the electrics 
and grips. If the gel is attached to the light or the barndoors, the elec- 
tricians do it. If It is in a frame and set separate from the light, the 
grips do it. 

GRIPS 

The grip crew is headed by the key grip. His assistant is the best 
boy urip or .second grip. Then there is the third grip and whatever 
additional grips are needed. As w ilh electricians, a three man crew is 
the minimum for all except the smallest jobs. There may be a dolly 
grip w hose sole responsibility is to push the dolly. It sounds simple 
but a good dolly grip is a real artist: timing the move exactly, hitting 
the marks and keeping everything smooth. 



14.9. A grip cart; sometimes called 
a taco cart. Mobility is the name of 
the game and keeping the essentials 
nearlDy is critical — tne last thing a 
DP wants to hear is "it's on the truck." 
(Photo courtesy of Backstage Equip- 
ment.) 




The grips have a wide range of duties: 

• The grips handle all C-stands, high rollers, ele., and whatever 
goes on them: nets. Hags, frames, ele. This includes any form 
of lighting control or shadow making which is not attached 
to the light itself (Figure 14.9). 

• They also handle all types of mounting hardware, specialized 
clamps of all types which might be used to attach lights or 
almosl anything else anywhere the DP needs them. 

• They handle all "bagging.” Once a light is set, the grips bring 
as many sand bags as are necessary to secure and stabilize it. 
They may also have to tie it olTor secure it in another way in 
w indy or unstable conditions. 

• They deal with all issues of leveling, whether it be lights, lad- 
ders or the camera. Their tools for this are apple bo.xes, crib- 
bing, step blocks and wedges. 

• They handle all dollies, lay all dolly track and level it. Also 
any cranes are theirs to set up and operate. This is especially 
critical w hen a crane is the type that the DP and first AC ride 
on. Once they are sealed, the crane grip then balances the 
crane by adding weights in the back so that the whole rig can 
be easily moved in any direction. Once this has been done, 
it is absolutely critical that no one step off the crane until 
the grips readjust the balance. Stepping off would make the 
front too light and the crane would shoot up, possibly in)ur- 
ing someone or damaging the camera. Deaths froni crane 
accidents are not uncommon: everyone must be on their toes 
and very focused when working with a crane. 

• The grips are also in charge of rigging the camera if it's in an 
unusual spot, such as attached to the front of a roller coaster, 
up in a tree. etc. 

• The grips build any scaffolding, platforms or other rigs neces- 
sary for camera rigs or other puiposcs. They may assist the 
stunt men in building platforms for the air bags or mounts for 
stunt equipment. Any other small construction project that 
doesn't call for set builders is in their purview’ as well. 

• The grip crew and the key grip in particular are in charge of 
.safety on the set, outside of anything electrical. 

This is the U.S. system; in other countries it is handled differently, 
the primaiy ditTcrcncc being that the electricians handle all lighting 
related issues such as nets and flags, etc. 

OTHER UNITS 

Three other types of teams w ill also be under the DP's control: 
second unit, additional cameras and rigging crews. Second unit is an 
important function. Usually it is used for^shots that do not include 
the principal actors. Typical second unit work includes establishing 
shots, crowd shots, stunts or special cITccts and insert shots. Shots 
that include significant lighting are not generally considered for 
second unit, c.xccpl in the case of special cTTects (Figure 14.10). 

Second unit may be supervised by a second unit director, but often 
the team consists only of a second unit DP, one or tw o camera assis- 
tants and possibly a grip. It is the duly of the .second unit DP to 
deliver the shots the director asks for in accordance with the instruc- 
tions and guidance of the director of photography. The shots must 
be in a style that is consistent with the principal photography. It will 
often be up to the DP to specify what lenses are used, film stock and 
camera filtration, it is the DP's name that is listed on the credits as 
the person responsible for the photography of the film; the audience 
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and the excculives will not know that a bad shot or a mistake is due 
to the second unit. In light of this responsibility it is standard prac- 
tice for the DP to have a say in who the second unit camcraperson 
is. 

In the case where additional cameras are used in principal photog- 
raphy. they are designated “B” camera, “C" camera and so on. On 
a big stunt which cannot be repeated such as blowing up a building, 
it is not uncommon for a dozen or more cameras to be used. Some 
are used as a back-up to the main camera in case of malfunction, 
some are just to get dilTcrent angles, some run at different speeds 
and some are “crash cams," smaTl expendable cameras that can be 
placed in dangerous positions. 

In slating with multiple cameras, there may be a separate slate for 
each camera, clearly marked as "A" or “B” slate. The slating AC 
then calls out “A marker” or “B marker" and claps the slate for that 
camera. Naturally, separate camera reports are kept for each camera. 

An alteniative is to use a common marker. This is possible where all 
cameras are aimed at approximately the same part of the scene or 
where one camera can quickly pan over to catch the slate, then pan 
back to the opening frame. If this is the case, then the director must 
wait for all operators to call “set" before calling “action." Calling 
out “set" should be standard procedure in any case where the slating 
can't be right where the camera is ready for the opening frame, if 
the I St AC has to refocus or another adjustment needs to be made. In 
the case of additional cameras, there is only one DP and the rest of 
the cameras are run by additional operators. Ideally, each additional 
camera should have its own AC and perhaps its own second AC. 

In some ca.scs. cameras are “locked otT," usually because it is 
simply too dangerous to have an operator in that position. In these 
cases the camera is mounted securely, the frame is set and the focus 
and T-stop are set. They arc then either operated by remote switch 
or as roll is called, an AC switches on the camera and runs to safety. 

Protective metal housings, called “crash boxes.” may be used it their 
is danger to the camera. Protective Plexiglas or pieces of plywood 
with a small hole for the lens might also be used. 

Motion picture and video production can be a dangerous business 
and safety must be taken extremely seriously. We are often under 
pressure to push the edge because a shot is important or time is of 
the essence. In such cases, stay cool and remind everyone: “It's only 
a movie.” Traditionally the key grip is the general safety officer on 
a set and the galTer is in charge of safety eoncerning electricity and 
fire. Either oHliese have the duty and the obligation to assess a situ- 
ation as too dangerous and say. “Sorry, we're not doing this.” The 
DP has the same obligation especially as regard cranes, camera cars, 
helicopter shots, etc. 

COORDINATING WITH OTHER DEPARTMENTS 

Besides his own crew, the DP must also cooidinate w'ith other crew '14,10. A second unit shot on the 
members. The lirst is the production designer. If sets are being built film EvenfHorizon. (Photo courtesy of 

or extensively dressed, it is essential that the DP look at them while MarkWeingartner.) 

they are still in plans or sketches, not after they are built. The DP 
will discuss W'ith the designer what lighting opportunity will be part 
of the set. These include w indows, skylights, doors and other types 
of places to hide lights or bring light into the set. 

Also to be discussed are the practical, that is. working lights that 
are part of the set. w hether they are hanging lamps, wall sconces or 
table lamps. A good set dresser will usually have a couple of spare 
table lamps or hanging lights on the truck. These can be invaluable 
either as a lighting source themselves or as a “motivator" of light. 
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The situation may call for “wild walls." which arc walls or other 
pieces of the set which can be easily removed to make room for the 
camera, dolly track and other equipment. Finally, it is important to 
consider not only the set. but how it will be positioned on the stage. 
There might be a window or glass wall that would be a great light- 
ing opportunity, but if it is only a few feet away from the waif of 
the stage, it may be difficult or impossible to use it. On the .set, the 
DP is in constant communication with the assistant director concern- 
ing the schedule, how much time is left before the actors go into 
overtime, what scenes are left to do, etc. Being the first AD is one of 
the most stressful jobs in the industry; a good one a real treasure. 

Belore the shooting begins the AD makes the schedule indicating 
what scenes will be shot on what days and a one liner, which is 
a one line description of each .scene. The .schedule also indicates 
whether scenes arc day or night, interior or e.xterior whether the day 
scenes are to be shot during the day or night and vice-versa. This is 
essential for the DP in planning what equipment and supplies will 
be needed. 

At the beginning of each day, a production assistant or second AD 
will hand out “sides.” These arc copies of the script pages to be shot 
that day which have been reduced to a quarter of a page, so that they 
can be easily slipped into a pocket. The sides are the “bible” for the 
day. Of all the principles of filmmaking perhaps the most important 
of all is that everyone must know what is going on and is working, 
as they say, “on the same page.” Communication is the key — noth- 
ing can derail a production quicker than poor communication. 

During shooting, the DP is under great stress and is thinking about 
a dozen things at the same time; complete focus and concentration 
are essential. One of the unwritten rules of filmmaking is that only 
certain people talk to the DP: the director, of course, the first AD, the 
first AC, the gaffer and the grip. A working set is no place for idle 
chit-chat, or as a great AD used to say. “Tefi your stories walking.” 

SET PROCEDURES 

Generally the lighting for the scene will be “roughed in” based on a 
general understanding of the scene as described by the director. This 
may range from everything fully rigged and hot for a night exterior 
to only having the power run for a small interior. 

Once the DP is ready to begin lighting .seriously, the steps of pro- 
duction arc rea.sonably formalized. They arc as follows. 

• The director describes to the DP what shot is wanted first. At 
this .stage it is important to have at least a rough idea of all of 
the shots needed so there are no surprises later. 

• The director blocks the scene and there is a rehearsal. 

• Marks are set; focus is measured. 

• The AD asks the DP for a time estimate. 

• The AD announces that the DP “has the set.” 

• The DP huddles with the gaffer and key grip and tells them 
what he wants. 

• The electrics and grips carry out the DP’s orders. 

• The DP supervises the placement of the camera, the lens, etc. 

• When all is set. the DP informs the AD that he is ready. 

• The director takes over and stages final rehearsal with the 
actors in makeup and wardrobe. 

• II necessary, the DP may have to make a few minor adjust- 
ments (especially if the blocking or actions have changed), 
called “tweaking.” Of course, die less the better, but ulti- 



malely il is the DP's responsibility to get it right, even ifthere 
is some grumbling. 

• The DP meters the seene and detemiines the lens aperture. 
When ready, he infonns the AD. 

• The direetor may have a final word for the actors or eamera 
operator, then announce that he or she is ready for a take. 

• The AD calls for “last looks" and the makeup, hair and ward- 
robe people swann in to make sure the actors are ready in 
every detail. 

• The AC rechecks every detail of camera operation. 

• Ifthere is smoke, rain, or fire effects, they are set in motion. 

• When they are finished, the AD calls to “lock it up,” this is 
repeated by second second ,ADs and production assistants to 
make sure that everyone around knows to stop working and 
be quiet for a take. 

• The AD calls “roll sound.” 

• The sound recordist calls “speed” (after having allowed for 
pre-roll.) 

• The AD calls “roll camera.” 

• The first AC switches on and calls “speed.” (Ifthere are mul- 
tiple cameras it is “A speed.” “B speed,” etc.) 

• The first AC or operator calls “mark it” and the second AC 
slates, calling out the scene and take number. 

• When the camera is in position and in focus the operator calls 
“set.” 

• When applicable the AD may call “background action,” mean- 
ing the extras and atmosphere people begin their activity. 

• The director calls “action” and the scene begins. 

• W'hen the scene is over the director calls “cut.” 

• II' there are any, the operator mentions problems she saw in 
the shot and any reasons why another take may be necessary 
or any adjustments which may make the physical action of 
the shot work more smoothly. 

• Ifthere is another take the AD tells the actors and the operator 
tells the dolly grip “back to one,” meaning everyone resets to 
position one. 

• The second AC calls for “dial” (amount of film shot on that 
take) and makes his notes on the camera report. 

• Ifthere is a need for adjustments, they are made and the pro- 
cess .starts over. 

Some directors prefer that they be the only ones to call cut. Others 
ask that if something is terribly w rong and the shot is becoming a 
waste of film, the DP or the operator may eall cut and switch off 
the camera. As mentioned above, the operator will usually call out 
problems as they occur, such as a boom in the shot, a bump in the 
dolly track, etc. It is then up to the direetor to eut or to continue with 
the shot. Ifyou as the operator are in a mode where you call out prob- 
lems as they occur, you certainly want to do it between dialog, so 
that if the director does decide to live with the problems, the sound 
editor can cut out your comments. 

Most direetors prefer that no one talk to the principal actors except 
themselves. For purely technical adjustments about marks or timing, 
most directors don't mind ifyou just quickly mention it to the actor 
directly — but only if it w ill not disturb their concentration oralTect 
perfonnance. 



14.11. A good crew has to be pre- 
pared for anything that might come 
up on a set; the ability to improvise 
and solve problems is the mark of 
true professionalism. It comes from a 
combination of intelligence, creativ- 
\ty and most of all — experience. 
(Photo courtesy of Mark Weingart- 
ner.) 




CONCLUSION 

When everybody is in .syne and everylhing is working right, a him 
crew at work is a pleasure to behold: a well oiled machiiie — effi- 
cient, creative and full of energy. Just be sure to remember how 
much fun it can be the ne.xl time you're having one of "those" days. 



A MATTER OF STYLE 

On the question of attire on the set, this from the Sfeculiccmi Opera- 
tors Manual by the legendary Ted Churchill. It applies primarily to 
Steadicam operators, but there is a lesson for anyone who works on 
the set. (Used by permission of Jack Churchill.) 

"And more often than not the sole determining factor is nothing 
more than a matter of appearances — a matter of style. 

First impressions, it is said, arc the most important. One is often 
judged on looks alone. So what should one w^ear? Practically speak- 
ing, your attire should not be competitive with the executive pro- 
ducer, yet it need not inspire others to demand you plug in the colTee 
machine either. Leisure suits don't imply artistry, or designer ieans 
hard work. 

Dress for the job: high concentration, worry, and enormous physi- 
cal exertion. Be comfortable. Avoid clothing which easily shows 
perspiration, wrinkles easily or on which the colors are liable to 
run when in constant contact with moisture. Remember that if you 
anivc on the set really pressed out you're going to look like gar- 
bage at the end of the third take. On the other hand if you dress 
like garbage you will look approximately the .same at the end of the 
day. So always opt tor less apparent disintegration in your apparel. 
Always avoid wearing loud color combinations. If noticed you may 
be asked to shoot everything." 
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technical issues 






SUN LOCATION WITH A COMPASS 

For shots involving the sun or the moon three things are neecssai 7 : 

( 1 ) The eorrect position of the celestial object at the time you wanl 
to shoot (2) a good compass and (3) geomagnetic declination infor- 
mation for the shooting locations. 

First a word about compasses. You need a good one. Any compass 
will point to magnetic north, but you need one that is calibrated to 
at least 2° and which can be aligned precisely — this will usually 
mean either a compass with an optical sight or a militar>' style Icn- 
satic compass. Particularly for shooting sunrises, great precision is 
necessary. Perhaps the least known fact about compasses is that they 
do not necessarily work equally well in all parts of the world. Com- 
passes are manufactured with a certain amount of counter weight- 
ing and the proper amount of magnetizing to match certain locations, 
specifically north and south latitudes. 

A compass designed for the U.S., as it nears the pole region, will 
increasingly begin to point into the earth (Figure 15.2). Yoifll have 
to hold the compass housing unevenly to get any kind of reading 
at all. All the needle wants to do is point into the ground, not to 
the horizon. So if you are going to locations significantly dilTerent 
in latitude from where you bought your compass, be sure to gel a 
unit made for that area. Most compa.ss manufacturers offer solutions 
to this problem. Silva, a Swedish manufacture of compasses, olTers 
five varieties: 

MN Magnetic North. 

NME North Magnetic Equatorial. 

ME Magnetic Equatorial. 

SME South Magnetic Equatorial. 

MS Magnetic South. 

Suunto makes the World Compass which can be used anywhere in 
the world. It works by having the needle and the magnet pivot inde- 
pendently. Other manufacturers also make compasses which can be 
used anywhere except lor a large zone surrounding the magnetic 
North Pole and the (leographic North Pole where no magnetic com- 
passes will work. 



15.1. (previous page) A complex 
setup for a timeslicinq shot. (Photo 
courtesy of PAWS, Inc.) 

15.2. (below) World zones for com- 
passes; a compass won't be accurate 
unless it is for the correct zone. (Map 
courtesy of Silva.) 




DECLINATION 

There is one more problem to be dealt w ith in using a compass. Only 
at 2 Norlh/Souih lines in the northern hemisphere does the compass 
needle point to True North. One is through Russia and the other is 
along a line which goes through Wisconsin to Alabama and south. 
These are called the agonic lines. At all other places on the globe, 
the compass w ill either point slightly East or West of the actual geo- 
graphical True North. 

The angle by w hich it is off is called ''Magnetic Variation’' or “Dec- 
lination.” Magnetic North is located about 1, ()()() miles South of 
Geogi*aphic North, near Bathurst Island, off the Northern coast of 
Canada above Hudson Bay. In the continental United States, this 
angle of enor varies from 25° East, to about 23° West of True North. 
Alaska's declination ranges from 15° East to 36° East. If you are 
West of the agonic line, you subtract the declination. If you are 
East of the agonic line you add the declination. The follow ing chart 
shows magnetic declination for various locations (Figure 15.3). 

For even more accurate and localized information, you can always 
call the local airport’s flight control center, 24 hours a day. On 
remote locations, it may be necessary to obtain good quality maps 
for the area and to use a GPS locator to determine exact latitude and 
longitude. Once you have done all this you now' need the informa- 
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US/UK World Magnetic Chart - Epoch 2000 

Declination - Main Field (D) 



15.3. A world declination map. 




lion lor ihe cdcslial body itself. You need to know its azimulh (com- 
pass direction) and altitude (angle above the horizon) at any partic- 
ular point in lime. This can be obtained from nautical charts (sec 
the Filmmaker’s Pocket Reference for these charts) or from other 
information sources such as the U.S. Geological Survey. For eonve- 
nienec however, the best way is to use software that will tell you 
this information. The e.xample in Figure 15.4 was obtained using 
SunPATir. made by Widescreen Software. 

This type of software can also be used to determine the length ol 
shadows for nearby objects or as a guide in building a set or placing 
a window so that a particular sunlight effect will occur on a certain 
date (if it's not cloudy, of course). To delennine shadows, it is neces- 
sary to also have a clinometer, which is a device that will tell you 
how many degrees above your level an object is. 

The clinometer is especially important if you are attempting to fix 
an exact sunrise or sunset lime and your horizon line is not the true 
horizon. In other words, if there are any hills or buildings between 
you and where the sun or moon rises/sets, the time listed in the local 
newspaper will not be accurate. Once you determine how many 
degrees above true horizon your visible horizon is. the software 
makes it simple to determine an exact rise/sel lime. All of this is 
especially critical if you are attempting a sunrise shot w ith a long 
lens. In this ease, your camera must be setup and aimed with great 
precision literally "in the dark." One word of caution: many people 
will attempt to set up for a sunrise by watching the horizon and 
seeing where the most intense glow is, then aim the camera at that 
pre-sunrise glow. It does not work! The pre-rise glow will be several 
degrees off because the sun is moving south (or north, in the south- 
ern hemisphere) as it is rising — assuming you are not directly on 
the equator. 

Use the software, have a good compass, then have faith. These 
methods can also be used to determine camera placement so that a 
sunrise or sunset occurs directly in line w ith a building, an aircraft 
takeoff or landing, a hill or anything else for which you can fix a 
location. Don't forget to set your watches to an accurate time source 
and have everyone on the production team synchronize them. 
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15.4. A sunchart produced by Sun- 
PAT H® software. 



FLICKER 

.^s discussed in the chapter on The Tools of Lighting: there are two 
basic kinds of light sources. One is a filament (usually tungsten) that 
is heated by electrical cuiTcnt until it glows and emits light. The 
other type is a discharge source. These include fluorescents, HMIs. 
Xenons, mercury vapor, sodium vapor and many others. In all of 
these, instead of a filament, an arc is established between a cathode 
and an anode. Tliis arc then excites gases or a plasma cloud, induc- 
ing them to glow. All discharge sources run on alternating current. 
Any arc based bulb powered by alternating current has an output 
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lhal rises and fall as the wavefomi of the AC varies. Alternating 
eurrent rises and falls as it heats a tungsten filament as well, but 
the filament stays hot enough that the light it emits does not vary a 
great deal. There is some loss of output, but it is minimal, usually 
only about 1 0 to 1 5%, not enough to affeet exposure. With discharge 
sources, the light output does rise and fall significantly throughout 
the AC cycle. 

Although rarely perceptible to the eye, flicker appears on film as an 
uneven variation in exposure. This effect is a result of variations in 
exposure iVom Irame to frame as a result of a mismatch in the output 
wave form of the light and the framing rate of the camera. Flicker 
can be bad enough to completely ruin the footage. The output of an 
AC power source is a sine wave. When the current flow is at the 
maximum (top of the wave) or minimum (bottom of the wave) the 
output of the light will be maximum: the light doesn't care whether 
the flow is positive or negative. 

When the sine wave crosses the axis the current flow drops to zero. 
When that happens, the bulb produces less output. Since the light 
is “on" for both the positive and negative side of the sine wave, it 
reaches its maximum at twice the rate of the AC: 120 cycles per 
second for 60 hertz current and 100 cycles per second for 50 hertz 
current. For an HMI with a magnetic ballast (a copper coil wound 
around a core), the output at the crossover point may be as low as 
1 7% of total output. 

With film there is another complication: the shutter is opening and 
closing at a rate which may be different than the rate at which the 
light output is varying. When the relationship of the shutter and 
the light output varies in relation to each other, eaeh film frame is 
exposed to dilTerent amounts of the cycle. The result is exposure 
that varies enough to be noticeable. 

There are two possibilities: the frame rate of the camera can be 
unsteady or the frequency of the electrical supply can fluctuate or 
the frame rate of the shutter creates a mismatch in the synchroniza- 
tion of the shutter and the light output. The first two are obvious: 
if either the shutter rate or the light output arc random, it is clear 
that there will be different amounts of exposure for each frame. The 
third is a bit more complex. Only certain combinations of shutter 
speed and power supply frequency can be considered acceptably 
safe. Deviations from these combinations always risk noticeable 
flicker. Four conditions are essential to prevent HMI or fluorescent 
flicker: 

• Constant frequency in the AC power supply. 

• Con.stant framing rate in the camera. 

• CompcUible shutter angle. 

• Compatible frame rate. 

The first two conditions are satisfied with either crystal controls on 
the generator and camera or by running one or both of them from 
the local AC mains, which in most countries are usually reliable in 
frequency. 

The shutter angle and frame rate are determined by consulting the 
appropriate charts. A fifth condition: relationship of AC frequency 
to shutter is generally only crucial in high speed cinematography 
and is usually not a factor in most filming situations. 

At 24fps camera speed, if the power supply is stable, shutter angle 
can vai 7 from 90° to 200° with little risk. The ideal shutter angle 
is 144° since this results in an exposure time of l /60th of a second 
and so it matches the frequency of the mains power supply. In actual 
practice, there is little risk in using a 180° shutter if the camera is 
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Table 15.1. (above) Simplified safe 
frame rates with 24 Hz power supply 
and 25 hz power supply. 

Table 1 5.2. (right, above) Safe frame 
rates for any snutter speed with 24 
hz power supply. 

Table 15.3. (right, below) Safe frame 
rates for any Gutter speed with 25 
hz power supply. 



crystal controlled and the power supply is from the mains or a crys- 
tal controlled generator (Tables 15.1 through 15.3). 

With a 144° shutter opening, the camera is exposing 2-1/2 pulses 
per frame (rather than the exactly 2 pulses per frame as you would 
get with 144°) and so exposure can theoretically vary by as much 
as 9%. In other countries (especially in Europe) with a 50 cycle 
per second power supply, and shooting at 24fps. the ideal shutter 
angle is 1 72. S°. The above charts list the acceptably safe frame rates 
for shooting at any shutter angle (with either 50 or 60 hertz electri- 
cal supplies) and the acceptably safe frame rates for specific shutter 
speeds. 

A simple way to think about it is to divide 120 by a whole number, 
e.g., 120/4 = 30, 120/8 = 15. For 50 hertz (Hz) power systems, 
divide 100 by a whole number. This results in a simplified series 
as shown in Table 15.1. Any variation in the frequency (which may 
occur with a generator) of the power supply will result in an expo- 
sure fluctuation of approximately .4 f/stop. The time for one cycle 
of fluctuation will depend on how far ofTthe power supply is. 

Any generator used must be a crystal controlled. Governor controls 
are never sufficient for the aecuracy demanded. A frequency meter 
should be used to periodically monitor the generator. Most genera- 
tors have a frequency readout, but it is often not precise eiiough 
for this purpose. For most purposes, plus or minus one-quarter of 
a cycle is considered acceptable. Flicker-free ballasts are available 
which minimize the possibility of flicker even under high-speed con- 
ditions. Flicker-free units use electronic ballasts instead of iron-core, 
wire-wound reactance ballasts. They utilize two basic principles: 
square-wave output and high frequency. Flicker-free ballasts modify 
the wave fonn of the power supply by squaring it so that instead of 
the nonnal rounded sine wave, the output is angular. This means that 
the rising and falling sections of the wave are a much smaller por- 
tion of the total. As a result the light output is off for less time. 

Flicker-free ballasts also use increased frequency. The idea is that 
with 200 or 250 cyeles per seeond it is less likely that there will be 
a mis-match from frame to frame. Since there is an increase in the 
noise from a ballast in flicker-free mode, some flicker-free units can 
be switched from normal to flicker-free operation. Flicker-free units 
are now' available in every size of HMI, including the largest units; 
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also most HMI sunguiis are flicker- free. With high speed shooting, 
flicker can also sometimes be a problem with small tungsten bulbs, 
especially if they are on camera because the smaller filaments don't 
have the mass to stay heated through the cycle as do larger bulbs. 
Although not nearly as noticeable as with HMIs it may still be dis- 
tracting. At higher than normal speeds ordinary fluorescents will cer- 
tainly flicker. 

FILMING PRACTICAL MONITORS 

Because a monitor is a scanned image, most reflectance meters (spot 
meters) don't accurately read the exposure off of video monitors. 
They usually underestimate the exposure, often by a stop or more. 
Use tests and check with a Polaroid (preferably a color Polaroid). 
You can use the brightness control on the monitor to turn it down to 
more closely match the scene. Also, most monitors run very blue; 
you can cither adjust the color towards orange or put some CTO over 
the screen to match your scene lighting. It will need to be flat and 
smooth enough so that wrinkles don't show. 

If you are running your own source material through the monitor 
and you have the luxury of setting up to color bars, you can read the 
green band, (which correlates reasonably well to 18% gray) with a 
spot meter and open 2/3rd to 1 stop. Alternate method: read white 
and expose the picture Zoned between VI & VII. You will be sur- 
prised how dim you need to set the TV so it won’t look washed out 
on the film later. The monitor will generally end up being set much 
dimmer than you would have it for normal viewing. You can't trust 
your eye or the meter; trust the Polaroids, they do not lie. Because 
NTSC video runs at 29.97 frames per second, televisions and moni- 
tors in a scene will exhibit a roll bar unless precautions are taken 
to prevent it. This includes computer monitors, radar screens and 
many other types of CRT (cathode ray tube) displays. The solution 
will depend on the nature of the monitor and the requirements of the 
scene being filmed. 

NTSC video (the American broadcast standard for all television 
and video recording) is based on a 3.58 Mhz (megahertz) subcarrier 
which results in a frame rate of 29.97. Thus each video field is "on" 
for approximately I /60th of a second (actually 1/59.94). The frame 
rate of a motion picture camera w ith a 180^^ shutter is 1 48th of a 
second. It is the discrepancy between these two Irame rates which 
results in the "roll bar" effect. 

CRTs will be one of three types: 

• NTSC, PAL or SECAM video from broadcast television, 
cable or prerecorded videotape on the set. 

• A computer monitor, graphics workstation, radar screen, 
video game or other type CRT display. 

• Specially prepared video to match a 24fps or 25fps frame rate 
on the camera. 

There are four kinds of final results you will be aiming for: 

• Film shot for theatrical projection with sync sound. 

• Film shot for theatrical projection at 24fps without sync 
sound. 

• Film shot to be transferred directly to videotape, either with 
sync sound or w ithout. 

• Film which will be edited as film work print, then transferred 
to video. While film editors and video transfer houses can 
accommodate film shot at non-standard frame rates (even 
with lip-sync dialog) the inconvenience may be undesirable. 

Unfortunately, it is impossible to lock a roll bar off the screen at 
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the standard 24fps camera speed. There are several methods avail- 
able to achieve the desired result. The simplest case is film trans- 
ferred directly to video. A crystal control is used to run the camera 
at 29.97fps with a 1 80° shutter. This works only with a shutter angle 
of 180° or more. This method works for both MOS and sync sound 
filming. 

For theatrical projection (24fps) which must be shot at sound sync 
speed (24fps): use a 144° shutter and crystal controlled camera at 
23.976fps. This works because a 144° shutter equals I /60th of a 
second exposure which approximates the video exposure time. A 
roll bar will still be visible but can be minimized and can be locked 
in place on the screen. There is a I /3rd stop loss in closing down to 
144° shutter angle. 

This method can only be used with cameras that have adjustable 
shutters. Always discuss it with the rental house when you are going 
to be dealing with practical monitors so that they can insure that afl 
equipment is compatible. 

MONITORS AND MOS SHOOTING 

When the filming is MOS and is intended for projection at 24fps: 
shooting can be at 29.97fps with 1 80° shutter or at 23.976 with 144° 
shutter. At 29.97, there will be a noticeable slowing of the action 
when projected at 24fps; if this is not acceptable, the 23.976fps 
method should be used. If the film is to be transferred to video, 
either method may be used, but be sure to slate the film clearly and 
log the variation onto the camera reports so that the video transfer 
house will know how to deal with it. Without appropriate slating to 
alert them to this, all of the video dailies will be out of sync. 

There is an alternate method which makes filming monitors very 
simple. Specialty video houses can transform the video source mate- 
rial to 24fps video, which may then be filmed at nonnal camera 
speeds w'ithout a roll bar. This must be used in conjunction with a 
camera capable of supplying a framing puLse as output. 

CRTs such as computer screens, radar screens, medical monitors or 
video games have a wide variety of frame rates. In some cases they 
are raster scans (like a normal TV) or vector scans (where each line 
is traced separately). In many cases it is necessary to either deter- 
mine the frame rate from manufacturer's specifications with a fre- 
quency checker or by observing the image through the viewfinder 
or gate while varying the frame rate of The camera with a crystal 
speed control. Several very accurate meters are available which will 
tell you what the frame rate of a particular CRT is. The simplest and 
most reliable method is to take a portion of the video signal and use 
it to drive the camera. This is accomplished with a synchronizer unit 
as described below. 

Although shooting NTSC videotape of an NTSC monitor will pres- 
ent no problems with a roll bar, shooting videotape of computer 
monitors can be just as difficult as filming them. Because computer 
monitor frame rales usually differ from standard NTSC video the 
screen will seem to flicker, which may be unacceptable for some 
applications. It is often necessary to alter the scan rate of the com- 
puter monitor to confonn to video standard. Some video cameras 
have a facility to alter the frame rate of the video camera to match 
different monitors. In Sony Betacams, it is called Clearscan. 

Synchronizers are available which will alter the scan rate of some 
monitors. For computers, software patches can be used to adjust the 
scan rates. As a last resort, it is possible to replace the video tube 
in the monitor with a similar lube which has long persistence phos- 
phors. If the decay rate of the phosphor is longer than the scan rate. 



ihc flicker will be eliminated, but some "smearing'’ of the image 
may result. When shooting computer monitors, two pieces of infor- 
mation arc essential: the filming scan rate of the monitor and the 
shutter ratio of the camera. 

SHOOTING PROCESS PHOTOGRAPHY 

CHROMA KEY 

Chroma key, also known as bluescreen, greenscrcen or process pho- 
tography, is a method of producing mattes for compositing. The 
basic principle is the same for all processes and for both film and 
video: by including an area of a "pure" color in the scene, that color 
can then be made transparent and another image can be substituted 
for it. It is accomplished by different methods in film and in video 
but the idea is the same. 

Green and blue are the most common colors used, but in theory 
any color can be used. There is one fundamental principle that must 
be remembered. Whatever color you arc using to become transpar- 
ent w ill be replaced for the entire scene. Thus, if the background 
is green and the actor has bright green eyes, his eyes will become 
transparent. The color chosen for the process background should be 
one that does not occur in the foreground. 

Red screens are often used for shooting motion control passes of 
miniatures particularly in television sci-fi work (Figure 15.5). The 
theory is that first you shoot a "beauty pass" — a motion control 
pass against a black backdrop, with the subject model lit for beauty. 
Then you shoot the same model with no subject lights against a red 
screen, so what you get is the black silhouette of the model against 
a solid red background. The red screen produces an e.xcellent matte, 
which is then used to composite the beauty pass. Some people also 
shoot magenta screen. Redscreen is almost never used in shooting 
people. As with all types of color process photography, the choice 
of background color is dependent on the color of foreground sub- 
jects — it's the difference between them that matters most. 




1 5.5. Redscreen is often preferred for 
shooting models. (Photo courtesy of 
Kino Flo.) 



CHROMA KEY AND ULTIMATTE 

Ultimatte is a sophisticated fomi of chroma key video developed by 
Peter Vlahos. According to Ultimatte Technical Bulletin #.?, "There 
arc several reason why it may be advantageous to shoot Ultimatte 
foregrounds on film rather than video. The most obvious advantage 
is the possibility of non-real-time photography. Film currently otTers 
greater flexibility than video for high speed slow motion photogra- 
phy or stop motion, animation and motion control photography." It 
is important to always discuss any matte shots with the post house 
that will be doing the keying. Each house has its own preferences 
for exposures and balances. 

If there is any camera movement in a matte shot, the post house 
will most likely request that you include motion tracking reference 
marks. These can be as simple as little black "x" marks made of 
black tape. They might be placed on the green screen itself as a clue 
to the movement that will be required of the background element 
that is to be laid in. In other cases, the marks might be needed on 
the subject itself The marks can easily be removed in po.st with a 
simple "garbage matte." 

Another important safety is to shoot a reference frame. This is a 
shot of the same green or bluescreen background without the fore- 
ground element. This is useful in case there is any problem with the 
matte. The post people can use pieces of the reference shot to fill in 
"holes" in the matte shot with the foreground elements. Other recom- 
mendations include: 
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SIDE 



15.6. (top) A large bluescreen setup 
lit with Kino Flos. ( Photo courtesy of 
Kino Flo.) 

15.7. Typical lighting setup with Kino 
Flos. ( Photo courtesy of Kino Flo.) 

15.8. Spacing Is important for even 
illumination of the eye, which is criti- 
cal for a good process shot. ( Photo 
courtesy of Kino Flo.) 



• Use a pin-registered camera such as a Panalle.x, Arri BL or 
535, Arri 111, 435 or similar. 

• Use the lowest grain film possible. Grain introduces noise 
into the image. 35mm is much prcfeiTcd over 16mm. 

• Do not use diffusion over the lens. Do not use heavy smoke 
effects. Keying software can deal with some smoke effects, 
but there are limits. 

• Always shoot a gray scale lit with neutral light (3200K or 
55()()K) at the beginning of each roll. Shoot the gray scale 
(or chip chart for video) in a place where they will not be 
contaminated by splash back from the background or floor. 

• Whenever possible use a polarizing filter to eliminate specu- 
lar glare, especially ofT the floor. 

• Especially with a video camera, but also with film cameras, 
avoid shooting with the lens wide open. The reason for this 
is that many camera lenses vignette very slightly when wide 
open which can create problems with the matte. 

• In video, never compensate for low light levels by boosting 
the gain. Never push film. 

• The video camera should be color balanced for the fore- 
ground subject. 

• To match the depth of focus of the Ibreground, shoot the back- 
ground plate with the focus set at where it would be if the 
foreground object was actually there. 

• Carefully plan the screen direction and perspective of the 
background plates; it is essential that they match the fore- 
ground. If you are shooting video, note that there is a slight 
difference in perspective between a 1/2" video tube and a 2/3" 
camera. 

• Either before or after shooting the scene, it is a good practice 
to remove the foreground subject and shoot a clean plate of 
the colored background as you have it lit. This can later be 
used as a reference in post-production and can save marginal 
shots. 

LIGHTING FOR BLUE5CREEN/GREENSCREEN 

Optimum exposure levels depend on the nature of the subject and 
the setup. Ultimatte needs at lease 30 IRE units of separation 
between the background color (blue or green) and the higher of the 
other two colors (Figures 15.6 through 15.9). 

In general, you want the exposure of the background to be about 
the same as the foreground. There is no general agreement on this. 
Some people set them to be exactly the same, .some people underex- 
pose the background by up to one stop and some people light the 
background by as much as one stop hotter than the foreground. The 
bottom line is simple: ask the person who will be doing the final 
composite. Different special effects houses will have varying prefer- 
ences which may be based on the hardware/software combination 
they use. Always consult with your elTects people before shooting. 
According to Ultimatte Bulletin #3: '*A 1:1 lighting ratio between 
the foreground subject and the backing is a safe choice, even it is not 
the ideal one." 

When a green background can be lit separately from the fore- 
ground. it is advisable to reduce the light on the background to one 
stop below' the foreground. Ultimatte does not advise using blue 
light on a blue background, which they have found can produce cer- 
tain transition anomalies. Set pieces (such as table.s, boxes to sit on, 
etc.) which are painted to give the actor .something to walk behind 
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or inlcract with present problems. The top of the piece will almost 
always be hotter than the shadow side. This will definitely cause 
problems with the composite. Lighting can help but it may create 
problems of its own. One trick is to use paints of different reflec- 
tances on the top and side surfaces. Ultimattc recommends Gothic 
Ultra Blue on the top surface and Ultimattc Blue on the shadowed 
surfaces. The Gothic Ultra has less luminance than the Ultimatte 
Blue. 

Nothing will undennine the bclievability of a composite more than 
a mismatch of lighting in the foreground and background. Careful 
attention must be made to recreating the look, direction and quality 
of the lighting in the background plate. Some of the following infor- 
mation is courtesy of Ultimatte and Kino Flo: 

• Guard against backsplash. 

• Block off' whatever blue/grccnscrccn not in use. 

• Do not use a complementary color as a back light. 

• Ask if they need to see the floor — seeing the floor means 
dealing with shadows. 

• Don't use diffusion. 

• Don't use smoke. 

• Don't include the matte color in the scene. 

• Ti*y not to have anybody lying on the floor or on a table if it is 
at all possible. Sometimes a miiTor on the floor will help fill 
in the background color in tight spaces. 

• U.se black-and-white Polaroid and a blue filter (47B) to check 
the uniformity of the background lighting and meter with 
spot meter and incident. 

• Always shoot a film test to determine the tme ASA of the film 
stock, the E.xposure Value (EV) and color density. 

• Spot meters vary widely when measuring blue light; some 
brands are as much as three f-stops from other brands. Always 
use the same meter for testing as for principal photography. 

• Kino Flo lit blucscrecns are typically best illuminated at 1/2 
an f-stop to 1-12 f-stops EV below nominal key, depending 
on the meter. 

• Kino Flo lit greenscreens are usually best illuminated at key 
to a full f-stop below key, depending on the meter. 

• Film stocks react differently to reflected green liuht than to 
blue light. The green layer of Kodak 5248, 5279,^5293, and 
5298, for c.xample, creates an ersatz matte line photochemi- 
cally on highlight edges that must be fixed in post production. 
However, with pure blue light, the anomaly barely shows up. 
Note: Kodak has developed a ‘‘hybrid" color negative film 
stock specifically for visual effects lighting called SFX 200T. 
The new stock does not register the type of edging seen in 
film types mentioned above. 

• Illumination contrast — the difference between foreground 
lighting and background lighting — can assist in the matte 
extraction process. However, too much contrast can devalue 
the matte. 

• Many DPs prefer a blue background when foreground plates 
include warm colors, such as lighter skin tones. When the 
foreground subject is biased in the cooler range, the DP and 
the post-production supervisor and effects house may prefer 
a green background. 




15.9. A greenscreen setup. Keeping 
backsplash off the foreground sub- 
ject is important to limit contamina- 
tion. (Photo courtesy of Kino Flo). 




LUMINANCE KEY 

Luminance key is the same concept as chroma key except that the 
difference between light and dark objects is used as the key for pro- 
ducing a difference matte. If the subject is primarily light colored 
then the background and all parts of the scene that you want to 
become "transparent" so that the composited background plate will 
show through should be black. The opposite is true if the subject is 
predominantly dark. 

Luminance key is fairly simple to create but the inherent problem 
is that any shadow areas in the foreground subject will become tran.s- 
parent to the background matte: this creates severe limitations on 
lighting. For a good key, the foreground objects should be about 20 
to 25 IRE units above black. 



DIMMERS 

There are a number of ways we control the intensity of light output 
at the unit itself: 

• Flood-spot 

• Wire scrims 

• Grip nets 

• Diftusion 

• Neutral density filters 

• .Aim (spilling the beam) 

• Switching off bulbs in multi-bulb units (soft lights) 

The alternative is to control the power input into the light with dim- 
mers. There are advantages and disadvantages. The advantages are: 

• Fine degree of control 

• Ability to control inaccessible units 

• Ability to quickly look at different combinations 

• Ability to do cues 

• Ability to preset scene combinations 

• Ability to save energy and heat buildup by cooling down 
between take 

The disadvantages are: 

• Lights change color as they dim: .see Table 1 5.4 

• Some lights cannot be dimmed: particularly HMIs 

• Necessity of additional cabling 

• Cost 

The first dimmers invented were resistance units. They operate by 
placing a variable resistance in the power line. The excess energy 
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TYPE 


LAMP COLOR SHIFT 


DIRECTION 


SHIFT 


Incandescent / Tungsten 
Halogen 


Orange-red 


Lower 


Marked 


Fluorescent 


Not discernible 


Negligible 


Negligible 


Metal Halide 


Blue 


Higher 


Drastic 


Mercury 


Not discernible 


Negligible 


Negligible 



Table 15.4. IV 

in color when 



is burned off as heat. Resistance dimmers are still available up to 
lOK; they are heavy and clumsy but cheap. The major problem with 
resistance dimmers is that they must be loaded to at least 80% of 
their capacity in order to operate. If you put a 5K on a lOK dimmer; 
for e.xample, the dimmer will only reduce the output a small amount: 
you won't be able to dim all the way down. This sometimes neces- 
sitates the use of a dummy load to operate. 

The next generation of dimmers were autotransfonners. They oper- 
ate as variable transformers and alter the voltage. They do not have 
to be loaded to capacity and they don't generate excessive heat but 
they do operate only on AC. Known as variacs (for variable AC) 
they are still standard equipment, particularly in the IK and 2K 
sizes. 

For larger applications, silicon controlled rectiliers are used. 
Know n as SCRs, these arc electronic devices which are small in size, 
quiet and relatively low cost. They can be controlled remotely by 
dimmer boards, w Inch means that the dimmer packs themselves can 
be near the lights, which saves cabling; only a small control cable 
needs to run from the board to the dimmer packs. The remote cable 
can*ies a control voltage of 0 to 10 volts and can be run up to 200 
feet. The signal is muhiplex and can run up to 192 dimmers. 

SCR dimmers do not alter the voltage, they work by "clipping" the 
wavefonn so that the voltage is heating the filament for a shorter 
period of time. The result of this is that the output of this type of 
dimmer cannot be read with an ordinary voltage meter, only a VOM 
(volt-ohm meter) which reads root mean square voltage (RMS) such 
as the high end Fluke meters will work. 

There must be a load on the circuit to read the output. The shorter 
rise time can sometimes cau.se filament sing and create RF (radio 
frequency) and AF (audio frequency) noise. The RF interference can 
be transmitted back along the power line and can cause problems, 
particularly for unbalanced high impedance type sound systems. In 
most cases, w ith properly grounded audio systems, there should be 
no problem, but a portable radio can be iLsed to test and find the 
source of any trouble. 

When using an SCR dimmer with a generator, the gennie must be 
frequency controlled, the loss of sync w ill cause llicker; also, since 
most dimmers are voltage regulated, raising the voltage of the gen- 
erator will not increase the output. An anomaly of these systems is 
that the neutral load can, in some cases, be higher than the hot line. 

SCR dimmers arc basically theatrical equipment so their connec- 
tors will often not be compatible with the rest of your equipment. As 
a rule the outputs will be theatrical three pin connectors, either 60 
amp or 100 amp. It is important to order adapters to whatever plug- 
ging system your are using. 

The input side of most dimmer packs are Camlock connectors. Fre- 
quently the neutral is reversed (male instead of female); the easie.st 
way to run into trouble with dimmer orders is to forget to order 
feeder cable with the neutral reversed or "tumaround.s": female to 
female connectors. 

Control panels vary in sophistication. Some are simply .sets of 




slider svvitclies; one for each circuit, others include masters and sub- 
masters and may have separate banks lor X and Y scenes, makint; 
it possible to do a cue from one preset to another. The next level 
is “soft patching” which allows for electronic routing of each line 
to a dimming circuit. The most advanced feature computer control, 
timed cues and other sophisticated control features. Most control 
panels will run any set of dimmers. The effect of dimming on color 
temperature varies with the .source is shown in Table 1 5.4. 




15.10. The Unilux system, a high 
power strobe system capable of 
frame rates up to SOOfps with strobe 
durations as short as t /1 00,000th of 
a second. (Photo courtesy of Unilux.) 



WORKING WITH STROBES 

There are several types ot strobe lighting for cinematography, the 
most widely known being Unilux (Figure 15.10). The Unilux pack- 
age consists of a power supply and from one to three strobe heads. 
Several units can be controlled together for a greater number of 
heads. Frame rates of up to 5()0fps arc possible. The strobes are 
filed by a pulse from the camera which signals when the shutter is 
open. Any camera which provides such a pulse is compatible with 
the system. In some cases a pulse contact is added to a mo\ ing part 
of the camera and this provides the sync signal. 

Strobe lighting in film has three basic uses: 

• To light cooler (strobes produce substantially less heat than 
tungsten heads), which can be a tremendous advantage when 
shooting ice cream, for example. 

• To produce sharper images. The exposure duration for each 
flash can be as short as 1/ 1 00,000th of a second, as a result, 
the image is “frozen” and appears sharper than if photo- 
graphed on moving film at standard exposures. 

• To provide sufficient c.xposure for high speed photographv 
with a small power input. 

It is often used in “spray” shots of soft drink cans being opened: 
the strobe effect captures each droplet of spray crisply. In lact. it can 
be too sharp for some people. In shower scenes for shampoo com- 
mercials it can appear that the shower is a series of razor sharp drops 
rather than a .soft spray. As a result, for beauty applications, it is 
common practice to combine Unilux with tungsten lighting. In most 
cases, the Unilux light is balanced with an equal amount of tungsten 
within a range of plus or minus one stop. This presents an interesting 
exposure problem. 

Like most strobes, Unilux is blue, about 6000" Kelvin; appropri- 
ate filtration is required. When mixing with tungsten use an 85 to 
obtain .T400K and an 85B to reach 3200K. To maximize the Unilux. 
use 80A or CTB or the tungsten lights. Most people prefer to light 
only the moving object with strobe and the rest of the scene with 
tungsten. Strobes are fan cooled and noisy and so are not useful for 
sync sound shooting. 



STROBE EXPOSURE 

Consider this situation: you arc shooting at 96 frames per second 
and the desired effect is equal amounts of tungsten and strobe lights. 
Every time you increase the frame rate ol motion picture camera 
you arc decreasing the amount of time the shutter stays open: you 
are decreasing exposure. 96fps is four times faster than nomial.'the 
shutter speed is l/200th of a second instead of the normal l/5()th 
(assuming a 1 80 .shutter). This is an exposure loss of tw o stops. This 
IS simple enough to deal w ith; to achieve a f/5.6 for example, vou 
light to an f/l I . 

But the same is not true of the strobe lighting. The strobe is instan- 
taneous: it fires lor only a tew thousandths ol a second at some time 
while the shutter is open, as a result, it is completely independent 
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of the frame rale. It doesn't matter wliellier the film is moving at six 
frames a seeond or (SOO. the exposure will be the same. 

Mere’s the problem. We read the tungsten and have to compensate, 
we then read the Unilux with a strobe meter and wc don't have to 
compensate. Clearly we can't read them at the same time. How do 
we arrive at a setting for the lens? The answer is intuitively obvious, 
but mathematically a bit complex: we read them separately and then 
add the two exposures. As it turns out, adding f/stops is not espe- 
cially simple. Let’s take the simplest case first. Wc read the Unilux 
by itself (and it is very important to turn olTall tungsten lights when 
w'e do this) and find that they are an f/5.6. We have to balance the 
tungsten to that. As we know, at 96fps, we have to set the tungsten 
lights for f/1 1, which will be f/5.6 at 96fps. The temptation might be 
to average them; that would result in a very incorrect exposure: wc 
must add them. 

What is f/5.6 plus f/5.6? ( No, it's not 11.2.) In effect wc are dou- 
bling the amount of light: the tungsten is providing f/5.6 and the 
Unihix is supplying an entirely dilTercnt illumination which is also 
f/5.6. Tw ice as much light as f/5.6 is f/8. Recall that each f/stop rep- 
resents a doubling of the amount of light. Now it gets a bit stickier. 
Let’s say that the Unilux is f/X and the tungsten is f/5.6. Think of 
it this way: if f/X is a base of 100%, then the tungsten light is 50% 
(one stop less equals 1/2 the amount of light). We then have 150% 
of the base light. 1 50% of f/X is 1/2 slop hotter than f/X — f/X and a 
half If the one of the sources is f/X and the other is 174, the correct 
exposure is f/X and 1/4. F.'4 is only 25% the amount of light of f/X: 

1 25%. Although a flashmeter is the preferred method many ordinary 
electronic light meters can read high speed strobes. The reason is 
that at 60 Hashes per second, it is perceived as continuous by many 
meters. 

TYPICAL EXPOSURES 

Unilux is swilchable for four intensity levels, the Unilux 113000 
System is switchablc to 16 speed ranges, which gives L'4 stop level 
control. The levels are determined by the speeds at which the lights 
are flashing. Remember that the flash rate is twice the camera speed 
because there is one flash for the shutter and one for the viewfinder. 
The lights only come up to full intensity when the camera goes to 
speed. If you want to take a reading, the lights must be running at 
speed. Other considerations: 

• Shutter angle should be opened to the maximum. 

• Cheek the synchronization frequently. This is done by remov- 
ing the lens and looking at the shutter with camera running 
and strobes operating. The shutter will be "frozen” and it 
should appear open. 

• For reflex viewing, the strobes can be run in "split syne” 
mode. In this case there are two flashes for each rotation of 
the shutter: one for the exposure and one for the view finder. 

• Unilux always comes with a technician; don’t forget to budget 
for him. Some types of strobe units are rented without opera- 
tor, but be sure to check. 

• Unilux requires 20Xv-240v 3-pha.se and a ground. It cannot 
be run thorough a stage box because there is no ground. Stan- 
dard Unilux consumes 5 amps per light. The Unilux H3{)()() 
system requires 220 volt single-phase and 10 amps per light. 

• Some cameras (such as the Pholo-Sonics Actionmaster 16) 
must be fitted with an additional pickup for synchronization. 
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1 5.1 1 . The Photo-Sonics 4B, capable 
of frame rates up to 3250 fps, 1 00 to 
1000 fps in phase lock. (Photo cour- 
tesy of Photo-Sonics.) 



HIGH SPEED PHOTOGRAPHY 

I ligh .speed photography ( Figure 15.11) differs mainly in the amount 
ol light needed and in the ealeulation of exposure. Variations in 
frame rate are eovered in the chapter on exposure. A few other for- 
mulae are also useful. (Thanks to Photo-Sonics, Inc., for the follow- 
ing calculations.) 

• 1 /Exposure Time = 360° shutter angle x frame rate. 
Example: 360° - 120° x 360fps = 1/1080 exposure time. 
DoiTt forget to compensate if there is a beamsplitter in the 
camera — usually 1/2 stop. 

• Times Normal Speed = Frame Rate - Transfer Rate (e.g.: 24 
or30fps). 

Example: 360 24 = 15 Times Nonnal Speed. 

• Frames Exposed = Frame Rate x Event Duration. 

Example: 360 x .5 second = 180 Frames Exposed (for an 
event that lasts 1/2 second). 

• Screentime = Frame Rate x Event Duration ^ Transfer Rate. 

Example: 360 x .5 24 = 7.5 Seconds Screen Time. 

• Frame Rate Required = Screen Time Event Duration x 
Transfer Rate. 

Example: 7.5 Seconds ^ .5 x24 = 360fps required. 

• Run Time = Frames Per Foot x Footage ^ Frame Rate. 
Example: 16 x 1000’ ^ 360 = 44.4 Seconds Run Time. 

• Screentime for moving objects = Field of View Object 
Velocity x Frame Rate - Transfer Rate. (Note: Field of view 
and object velocity must use the same units of measure- 
ment.) 

Example: 2' Field ol' View 20’ per second x 360fps 24 = 

1 .5 Seconds Screentime. 



Table 15.5. Magnification requires 
an increase in exposure. 



Magnification 

ratio 


Exposure 
increase 
in stops 


1:10 


1/3 


1:6 


1/2 


1:4 


2/3 


1:3 


1 


1:2 


1 


1:1.4 


1 


1:1.2 


1 2/3 


1:1 


2 



LIGHTING FOR EXTREME CLOSE-UP 

There are two basic considerations in lighting for extreme clo.se-up. 
The first is that due to extremely small depth of field (wiiich is inher- 
ent in close focusing) and the need to stop down for improved opti- 
cal performance, very high light levels are needed. Particularly with 
high-speed photography, an unconected stop of 1764 and higher is 
often called for. Since the area being lit is usually small there is gen- 
erally no problem with this, although in dealing with large unirs it 
can be quite a Job Just to get them close together and all focused on 
a small subject (Table 15.5). 

The other problem is caused by the lens being so close to the sub- 
ject. In some cases the front of the lens may be no more than an 
inch away from the subject. This makes it difticult to achieve any 
kind of front lighting or fill: the lens and the camera are in the way. 
It is more difficult when the subject is reflective. In this case no 
matter how' much light is poured on the subject what you will .see in 
the reflective surface is a mirror image of the lens itself, w hich w ill 
appear as a large black circle. 

There are tw o solutions: one is to cut a hole in a reflector card Just 
large enough for the lens. Sometimes it is not even necessary for the 
hole to cover the entire front optic; with experimentation you will 
find that the actual working area is smaller and that the hole can be 
smaller without interfering w ith the image. A number of subtleties 
are po.ssible w ith a little imagination. 

The other solution is a half silver mirror. The mirror is placed 
between the lens and the object and angled slightly to reflect the 
image of the light .source onto the subject in axis with the lens. Don’t 
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FILM TYPE 


FORMAT 


RESULT 


ASA 


667 


professional pack 


coaterless positive print 


3000 


107C 


pack 


coaterless positive print 


3000 


107 


pack 


positive print (requires coating) 


3000 


084 


professional pack 


positive print (requires coating) 


3000 


87 


square picture pack 


coaterless positive print 


3000 


57 


4x5 film packet 


positive print (requires coating) 


3000 


47 


roll 


positive print (requires coating) 


3000 



FINE GRAIN PRINT 



53 


4x5 film packet 


positive print (requires coating) 


400 


42 


roll 


positive print (requires coating) 


200 



POSITIVE/NEGATIVE 



665 


professional pack 


positive print and negative 


75 


55 


4x5 film packet 


positive print and negative 


50 


SPECIAL PURPOSE 


410 


roll 


positive print for oscilloscope 


10000 


51 


4x5 film packet 


high con positive print 


320 


146L 


roll 


high con positive transparency 


200 


46L 


roll 


positive transparency 


800 


611 


professional pack 


low contrast positive print 


n/a 


COLOR PRINT 








669 


pack 


color print 




668 


pack 


color print 





forgcl that the mirror has an exposure factor which you can measure Table 15.6.Types of Polaroid film for 

with a spot or incident meter. Ring lights, which arc any type of unit lighting tests and scene preview, 

which fits around the lens, may be useful in lighting for extreme 
close-up. if they are made small enough. 

POLAROID PREVIEW 

Polaroid has become a popular way of checking exposure and bal- 
ances on sets. Used in conjunction w ith metering, it can be a useful 
“confidence restorer.’' There are several Polaroid emulsions com- 
monly LKsed and it is important to select the film w hich best suits the 
circumstances in which you will be shooting (Table 15.15). Polaroid 
doesn’t keep long even in the fridge: never freeze it. 

No Polaroid emulsion matches film or video in contrast ratio or 
spectral response; as a result Polaroids are similar to the video mon- 
itor in that they require considerable interpretation. They should 
never be used as anything other than a rough guide. Over-reliance 
on the video monitor or a preview Polaroid can lead to problems, 
don't use them as crutches or as a substitute for a searching eye and 
a properly used light meter or wavefomi monitor. 

100 series films (e.g., 107) are amateur films. The 600 series (667, 
etc) are professional emulsions and generally exhibit greater stabil- 
ity and consistency from batch to batch. Since the rated speed of the 
Polaroid seldom matches the rated speed of the film stock or video 
camera, it is usually necessary to make some exposure compensa- 
tion. There are several methods for doing this: relabeling the lens, 
neutral density filters and altering shutter speed. 

UNDERWATER FILMING 

Most professional cameras have underwater housings specially 
designed for them and they are widely available for rental. Water, 
even fresh water, acts as a filter, absorbing the red wavelengths first, 
then on down the spectrum, until all frequencies are absorbed. This 
is why there is no light at all below a certain depth, w'hich varies 
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according to the clarity of the water. There are several underw ater 
lighting units available, most of them smaller "‘’sungun," battery 
operated units. Observe the manufacturer's rated maximum depth 
carefully; exceeding it may lead to an implosion and short circuit. 

SEAPARS 

The SeaParR' by llydrolmage is built around a 1200 watt Sylvania 
I IMI PAR bulb, encased in a watertight container which can with- 
stand depths of up to 220’ in salt water ( 1 10 Ibs/inch-). The fresnel is 
pennanently bonded to the front of the bulb to reduce the amount of 
glass, so instead of changing lenses, it is necessary to change lights. 
This is made easier by the inclusion of an underwater pluggable con- 
nector which can be detached underwater. It includes airaluminum 
retainer ring for gels and accessories and a bonded ground return 
line back to the ballast w hich operates above water and is equipped 
with a 20 amp ground fault interrupter. A tlicker-free ballast is also 
available. LTM makes the AQUAPAR which is similar. 
Tungsten-halogen PAR 64s (1000 watt) and PAR 36s (650 watt) 
are also available in watertight housings. The PAR 36 can be con- 
figured for use with an underwater battery pack which can run two 
lights for an hour. In the tungsten units, the bulbs can be changed to 
alter the beam from wide-flood to narrow-spot and for daylight or 
tungsten balance. 

MEASURES OF IMAGE QUALITY 

No matter what medium w'e are dealing with: video, film, still 
photos, computer monitors, we need ways to describe their ability 
to reproduce an image accurately. What we subjectively call "sharp- 
ness," whether in lenses, emulsions, or video tubes, is actually a 
combination of factors. 

MODULATION-TRANSFER FUNCTION 

The modulation transfer function is a measure of an imaging sys- 
tem’s ability to reproduce fine detail. Physically, the measaireWnt 
evaluates the effect of the image of light diffusion within the emul- 
sion. It is .sometimes called the contrast transfer function. Modula- 
tion is an expression of the difference betw een lightest and darkest 
areas of a test pattern. 

The film is expo.sed to a test pattern which consists of alternating 
black-and-white lines which become smaller and closer together. 



15.12. Smoke adds a great deal to 
this shot, especially when you real- 
ize it is a studio set. {City of Lost Chil- 
dren.) 
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After development, the image is read with a miero-densitometer. 
Where the lines are large and far apart, the image system will have 
no trouble reproducing them as completely black or white, which is 
a modulation factor ofone (the modulation of the reproduced image 
exactly matches the modulation of the test target), but where the 
lines get smaller and closer together, the image system will begin 
to blur them together until they eventually are reproduced as a uni- 
form gray. The graph of the modulation transfer function shows the 
system's ability to accurately reproduce at all spatial frequencies 
(line pairs or cycles per millimeter). 

The measurement show s the degree of loss in image contrast as the 
detail becomes finer (i.e., a higher frequency of modulation). The 
rate of modulation is defined by the formula: where M is modulation 
and E is exposure: 

, , H max - F min 

“E TT — = 

h max + h min 

The result is the ratio of modulation of the developed image to the 
modulation of the exposing pattern. 

Mo 

The ratio is plotted on the vertical axis as a percentage of response. 
The spatial frequency of the patterns is plotted on the horizontal 
axis as cycles per millimeter. When the detail is large, the film repro- 
duces it accurately, as in the left hand part of the curve. As the detail 
is finer and the lines closer together (the right hand part of the curve) 
the him is less able to reproduce it accurately. 

For most of us modulation-transfer functions arc only useful in 
comparison to each other, but they can be useful in judging hlms, 
lens, imaging systems, etc. The MTF of each component of a system 
(lens, emulsion, print stock or lens, video tube, tape, monitor) can be 
multiplied to arrive at an MTF for the entire system. When Judged in 
a comprehensive manner such as this. Him still has a clear superior- 
ity as a total imaging system over even high dehnition video. 

EFFECTS 

SMOKE 

Many types of smoke are available for use on sets: incense in bee- 
smokers, smoke cookies, smoke power and others. They have all 
been found to be hazardous to health except for cracker smoke. 
Cracker smoke is atomized oil: baby oil, cooking oil and other 
types of lightw'eight oil are used. The oil is atomized by forcing 
compressed air or nitrogen through extremely small holes. Cracker 
smoke is very white, and Hlls an area with thick billowing smoke 
very quickly. The smoke has the added advantage of hanging for 
an extremely long time which can be a tremendous time-saver in 
production. Other types of smoke required ‘‘smoking it up" before 
every take, followed by wafting it around, then waiting for it to 
settle: a laborious, boring process. Smoke crackers are available in 
all sizes, from small hand carry units up to big industrial size crack- 
ers with compressors that arc moved on dollies (Figures 15.12 and 
15.13). 

FIRE 

Real Hre almost always needs help. It may deliver enough exposure 
itself but if it is in the frame or even near the frame, it will flare the 
image badly and destroy the shot. The secret of Hre shots is to use 
several sources on dimmers or flicker boxes — fire Jumps around, 
it doesn’t Just go up and down (Figure 15.14). One light or even 



15.1 3. Without smoke and water, this 
shot from Nine and 1/2 Weeks would 
be nowhere near as powerful. 




two lights on dimmers that just get brighter and darker won't be con- 
vincing because the shadows don't flicker and jump like real flame. 
Fire is established by a low key orange dickering effect. CTO can 
be used to warm the light and the flicker can be accomplished in a 
variety of ways. Silver foil, waving hands and rotating mirror drums 
are used, but the simplest and most convincing effect is usually to 
place the .source light on a dimmer and have an electrician with an 
"eye" operate it. 

A more high-tech method is the use of a flicker generator. Two 
kinds arc available. One is a random generator which can be pro- 
grammed for various rates of random flicker. The other uses an opti- 
cal sensor to “read" the light of a candle or fire and drives a dimmer 
in sync with it. This is particularly effective for scenes where the 
dimmer or fire is the primary source and is visible in the .scene. 
Meintire Enterprises makes several "magic boxes" which can drive 
up to lOK dimmers and a smaller unit which directly controls up to 
a 2K (Figure 15.15). 

Small handheld candles or oil lamps can be executed with an Inky 
socket and a small bulb. They can be AC powered with a wire run- 
ning up the actor's sleeve or DC powered with a battery hidden 
on the actors body. Flame bars, which are pipes with holes spaced 
along them through which gas is pumped, arc lar more reliable and 
controllable than real fire. 



1 5.1 4. For this beer commercial, the 
director asked for a"Caravaggio"look. 
There is motivation from a nearby 
fireplace, candles and lanterns. A fire- 
light rig with multiple flicker units 
was built by my gaffer. This was oper- 
ated by an electrician who could give 
us just the right amount of fire flicker 
and level. The director's only other 
request was to keep the scene very 
dark and moody. 
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TV AND PROJECTOR EFFECTS 

Like fire efteets, the look of a fiiekering TV is best accomplished 
with dimmers. The source, which might be a fresnel or practical 
bulbs in porcelain sockets with some dilTusion, are usually placed 
in a snoot box to confine the light in a realistic pattern. In general 
1/2 or full CTB cools the light to simulate the blue look of black- 
and-white television. This is a convention even though most people 
watch color TV, which projects a variety of colors. Here again, it is 
important that the person operating the effect have some sensitivity 
to the mood of the .scene and keep it random. Actual television flick- 
ers considerably less than is usually portrayed, but the activity helps 
sell the effect. 

Projection effects can be accomplished the .same way with the 
addition of sometimes bouncing the light for a softer look: film pro- 
jection is bounced off a large screen, while television is a smaller 
direct source. Projection can al.so be simulated by running actual 
film through a projector and aiming it at the audience. Obviously it 
is necessary' to defocus the projector or remove the lens so the image 
won't appear on the faces. The drawback of this method is that the 
projection is likely to make too much noise. 




15.15. A multifunction flicker box. 
(Photo courtesy of Meintire Enter- 
prises.) 



DAY-FOR-NIGHT 

With the advent of high speed film and electronic gain for video cam- 
eras, high-speed lenses, high efficiency MM Is and sunguns, day-for- 
night is not done as often. In black-and-white infrared film can be 
used for night effects, generally in conjunction with a filter such as 
a Wratten #25 (Figure 15. 16). 

Traditionally, day-for-night is done at mid-day since long shadows 
will give away the fact that it is day. Of course, showing the sky 
is strictly forbidden. In color (both film and video), it is possible 
to achieve a reasonably convincing effect by undcre.xposing from 
1-1/2 to 2-1/2 stops. Moonlight blue can be simulated by removing 
the 85 filter with tungsten balance film or white balancing the video 
camera for tungsten. Subtleties of color balance can be achieved 
with color correcting filters depending on the feel that is desired. 

Harrison and Harrison make a series of day-for-night filters. The #1 
is blue-red, the blue gives the night effect while the red component 
helps hold the skin tones in balance. The #2 is the same color but 
also lowers the contrast, which can help maintain the night illusion; 
the #3 filter offers a greater degree of contrast control. They have an 
exposure factor of 2 stops. In other parts of the world, day-for-night 
is often named for the place where it was presumably invented and 
is known as “American night.'’ In fact, the original title of Francois 
TrulTaut's film known in the United States as Day For Night is La 
Nil it Anwricaine, 



15.16. Day for night, such as this shot 
from Yojimbo (Toho, 1961), is much 
easier to achieve realistically in black- 
and-white. 
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15.17. Rain can never be effective 
unless it is backlit as in this shot from 
Nine and 1/2 Weeks. 




MOONLIGHT EFFECT 

As you recall from our discussion of the Purkinje effect, it is a 
widely accepted convention that moonlight is blue. The use of blue 
for moonlight is controversial and many purists insist on using no 
more than 1/2 CTB for the effect. More common is full CTB or 
double blue. Of course, these are all in addition to whatever blue is 
used to establish basic color balance. Some people also add just a 
touch of lavender for a romantic look that is slightly more pleasing 
to the skintone of the actors. 



WATER EFX 

The dapple of light reflected on water can be a beautiful and subtle 
effect. It can be achieved in a number of ways. Some people use 
broken mirrors or crumpled aluminum foil to reflect a strong direc- 
tional light (usually a fresnel or a PAR). These tend to be somewhat 
stilted and artificial. The best effect is always achieved by using 
actual water. In a shallow pan with a black backing water itself can 
be highly rellective if you use a strong enough unit. 



15.18. TheThundervoltz from Light- 
ning Strikes provides portable power 
for /OK lightning effects. Undersiz- 
ing your lightninq effects units can 
be a serious mistake. (Photo courtesy 
of Lightning Strikes.) 




RAIN 

Rain is the province of the prop department, but it does ha\ e implica- 
tions for lighting. To be visible, rain must be backlit (Figure 15.17). 
Front lighting will not work with anything but the most intense 
downpours, and even then the result will be anemic. Even with the 
most carelully controlled rain effect, water gets eveiwwhere. Several 
precautions arc necessary: 

• Raise all connectors, especially distribution connectors, otT 
the ground on apple boxes. Wrap them in plastic and seal 
with tape. Use electrical tape as galTers tape won't withstand 
water. 

• Ground everything you can. 

• Put rain hats on all lights. Protect the lenses of all large lights: 
water on a hot lens will shatter it with the possibility of glass 
flying out. 

• Cover equipment racks and other spare equipment with heavy 
plastic. 

• Crew members should wear insulating shoes and stand on 
rubber mats whenever working with electrical equipment. 

• Observe all electrical safety rules religiously. 

Most rain conditions (which includes real rain as well as rain 
towers) call for a camera umbrella, which is a large sturdy beach or 
patio type umbrella and perhaps an aluminized space blanket or rain 
cover for the camera. Be sure that the filters are protected as well — 
rain drops on the filter or lens are very noticeable. 
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For heavier water eonditions a rain deflector may be necessary. 
Based on an idea used for the bridges of boats, a rain deflector is a 
spinning round glass in IVont of the mirror. It rotates fast enough to 
spin the water off and keep the lens area clear. One caution: when 
tried with a Steadicam, the spinning glass acts as a gyro and tends to 
pull the camera off course strongly enough for the Steadicam opera- 
tor to be unable to control it. There is another device which blows 
compressed air or nitrogen toward a clear filter to keep water off. 
This system can also be used to keep dust away (rom the filter in 
shots which stir up a lot of debris such as explosions. 

LIGHTNING 

Because lightning must be extremely powerful to be effective, it gen- 
erally calls for a specially built rig. Nearly universal now is the use 
of machines from Lightning Strikes (Figure 15. IS), which are basi- 
cally incredibly pow'erful strobes. Included with them are a control- 
ler which can vary the timing and intensity of strikes to very aceu- 
rately reproduce actual lightning. For further realism, several units 
should be used. Except when a storm is far away, actually lightning 
comes from several different angles. If a storm is approaching in the 
scene, a skilled operator will increase the intensity and frequeney as 
the storm nears. 

Most older lightning rigs are based on carbon arc technology. They 
consist of an arc ballast and a set of carbons which can be pushed 
together then rapidly withdrawn with a levered handle. The result- 
ing arc produces a powerful and momentai 7 blast of light which is 
very convincing. A bmte arc itself can be used by reversing the polar- 
ity of the DC so that it is “wrong" and then throwing the striking 
lever. The carbons will produce a brief, powerful arc but won’t strike 
because the polarity is wrong. 

Understandably, these effects can be very hard on a generator, so 
be sure you have plenty of headroom before attempting these effects. 
Sometimes flashbulb rigs are used for the effect. Small flashbulb 
effects may be appropriate where lightning is only needed for one 
shot and rental of a dedicated unit would be impractical. M type 
flashbulbs, which have a long burn time, are most effective for this 
purpose. Regular ilashbulbs fire very quickly and they might bum 
while the shutter is closed, resulting in no exposure. 

GUN SHOTS 

Gun shots are flashes of short enough duration that they might occur 
while the shutter is closed. The standard procedure is for the opera- 
tor to watch for the flashes. If the operator sees them, then they did 
not get recorded on film. If the operator saw them, it means the 
flashes occurred while the mirror was reflecting the image to the 
viewfinder. Depending on how' critical they are, another lake may be 
necessary. 

Several things can be done to alleviate this problem. There are 
prop guns that do not use gunpowder but instead use an electrical 
pulse coupled with a chemical charge to produce a flash. This has 
the added bonus of being much safer. More safety in itself is good, 
but it also means much less need for safety rigging, w'hich can be 
a time consuming process. Also, a licensed pyrotechnician/amiorer 
and fire safety officer are not needed. These electronic guns also pro- 
duce a longer duration flash which means fewer retakes. 

There are also some systems which time the gunfire to the shutter, 
thus assuring a good take nearly every time. The Rolls-Royce of 
such systems is AatonTCGun, which has a timecode generator on 
each gun, jam-synced to the camera. In addition to locking the firing 
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ol each gun to the shutter it can be rigged with a timecode controlled 
limiter which automatically drops thV record level ofa digital audio 
recorder for the duration of the gunshot. This is important for two 
reasons: first, gunshots can be very hard on the hearing of the sound 
recordist and the boom operator, both of whom are "hearing them 
through the headphones. Secondly, very loud sudden noises such 
as gunshots actually drop out on most recorders: the mic is so over- 
loaded that it actually produces a momentary blank spot on the tape 
instead ofa very loud noise. 

SAFETY WITH GUNS 

Guns should only be handled by a licen.sed pyrotechnician/armorer 
— in most places this is a legal requirement. The same applies to 
bullet hits planted on people, props or the set. Bullet hits are small 
black powder charges and can be dangerous. If the gun is not firing 
in the shot, the armorer should open each gun. verify that it is empty, 
then show it to the actors and camera crew with the action open. 

If firing of blanks is anywhere near towards the camera a shield 
should be set by the grips to cover the camera, the operator and the 
focus puller. This is usually done with Lexan: a clear polycarbonate 
that is optically .smooth enough to shoot through but strong enough 
to protect the people, the lens and the camera. This shield needs 
to be secured and bagged so that it won't get knocked over by an 
errant diving stunt man or a chair that gets kicked in the action. 
Great care must be taken by the grips as the disadvantage of Lexan 
is that it scratches very easily. Always get more Lexan than you 
think you need because after a few gun fights, many areas will be 
too scratched to shoot through. Anytime anyone is testing the gun 
they should shout “fire in the hole” before shooting. 

EXPLOSIONS 

The same type of shield is necessary for small explosions, rockets, 
shattering glass, etc. For small explosions, the camera crew also 
need to be protected from objects that get blown into the air. Often a 
fumy pad (called a .sound blanket on the East coast) over the heads 
of the crew is enough. 

For larger explosions, the camera should be either locked down 
and switched on remotely, or operated with a remote control head 
and video assist. In this case, either very heavy duty crash boxes are 
needed or expendable cameras. Explosions are usually filmed with 
multiple cameras at various frame rates; at least one or more of the 
cameras will be run a high frame rate; often up to I20fps or more. 
IIMl PARs are available in explosion proof housings. This does not 
mean that they are impervious to explosions, it means that they are 
sealed so that no electrical spark will cause a problem in an explo- 
sive environment. 

TIME LAPSE PHOTOGRAPHY 

Time lapse is usually done with an intervalometer — an electronic 
device which controls the timing and duration of each exposure. The 
Norris Intervalometer starts at an exposure of 1/16 of a second and 
gets longer from there. The interval between exposures can be any- 
where Irom a traction of a second up to several hours or even days 
apart. With longer exposure you get not only a time lapse elTect but 
may also get blurring of the subject. This can be strongly visual with 
subjects such as car lights or moving clouds. For moving clouds, a 
10 to 15 second interval is a good starting point. 

One issue with time lapse shots is that the exposure may change 
radically during the shot: especially if it is night-into-day or day- 
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EXAMPLE The DP warts 15 seconds time-lapse looiage of clouds pasv 
ing. You have six hours to film. First, look under SCREEN TIME lor 
"1 5S“ Follow column down tHI you find "6H“ or six hours Foflow row to 
the far loft INTERVAL column where you will firxJ the irtcrval. IMm/Frm 
FORMULA Evert duration m seconds divided by screen time in frames 
equals the interval 

c The Steel Chan, Larx:e Steele Rieck. 1997 



STEP 1 Decide how long you warrt the event to Iasi on screen 
STEP 2 Decide how lof>g you want to film the event in real time 
STEP 3; Set interval according to data in the far left column 
NOTE This chan is a guideline only If the speciFic r^jmbers you’re 

looking for are not on the chart, you can use the chart to ’’guesviimate" 
by findirtg the closesi corresponding numbers 



inlo-nighU also if heavy clouds move in during the shot. This can be 
controlled with a timing device or it may be necessary to stand by 
and do exposure changes manually. If you don't want the depth-ot- 
field to change during The shot, you may want to add or subtract ND 
filters or ahtTr the shutter setting. Also, with long inteiwals between 
exposures it is possible for enough light to leak around the normal 
camera shutter to fog frames. An additional shutter, known as a cap- 
ping shutter, is added to prevent this. Capping shutters are available 
from the same places that supply inter\^alometcrs. Table 15.7 shows 
screen time vs. event dui*ation for time lapse photography. 



Table 15.7. The Steele chart for cal- 
culating time lapse shots. (Courtesy 
of Lance Steele Rieck.) 



TIME SLICING 

This is the effect that was popularized in a series of C3ap ads and 
most famously in the film The Matrix. This is the effect where a char- 
acter is suddenly ‘frozen" but the camera dollies around the figure 
or the object. This effect is accomplished with an array of 35mm 
still cameras arranged around the subject. A regular film camera is 



t 
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15.19. Time slicing shots require 
extensive setup. The PAWS system 
uses miniature motion picture cam- 
eras instead of still cameras, but the 
principle Is the same. (Photo cour- 
tesy of PAWS & Co.) 




part of the array. At the moment of freezing the action, the entire 
circle of still cameras is fired. These still photos are then scanned 
and blended together to form a film shot (Figure 15. 19). 

Visualize it this way: imagine a film camera on a mount that can 
be dollied around the subject instantaneously, let’s say 90°. with the 
film limning at very high speed. Since the dolly is instant, it “sees” 
the subject from all points around that arc before the subject can 
move. This is what the .still cameras do: they see the subject from 
as many points of view as you wish — all at the same time. In prac- 
tice, the subjeet is often placed on greenscreen and then the green 
background is replaced with live action footage of the original scene, 
usually matching the dolly action simulated by the still array. The 
result is a dolly around a live action scene with a frozen subject in 
the middle. The still cameras can be arranged in any type of move 
imaginable; the efTcct is not restricted to a dolly around. 
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16.1. (previous page) A VistaVi- 
sion frame from Hitchcock's \/er- 
tigo (Paramount Pictures, 1958). 

1 6.2. (above) Full aperture 
Aspect ratio: 1.319:1 
.980" X 735" 

.72 sq.in 

25mm x 18.7mm 
464.5 sq. mm 
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FULL APERTURE 

Before the introduetion of sound, the entire width of the film was 
exposed. This is called full aperture or silent aperture. It is still used 
today for formats such as Super35 (see below). The format is essen- 
tially what was developed in the Edison labs at the very invention of 
motion picture film (Figure 16.2). 

ACADEMY APERTURE 

With the introduction of sync sound, the Academy aperture was cre- 
ated in 1 932 to allow space for the optical soundtrack. With the intro- 
duction of sound, room had to be made for the optical track. To do 
this, the size of the aperture was reduced. This was called the Acad- 
emy aperture (Figure 16.3). 

1.66:1 AND 1.85:1 

The next step in the evolution was the wider 1.66 frame. After the 
w ide screen craze of the fifties, there was a need for a wider format 
that did not call for special cameras or wide .screen projection equip- 
ment. The response to this was the introduction of the 1 .85: 1 aspeet 
ratio. In the United States this is still considered the “standard” 
format for anything going to theatrical projection. Anything w ider is 
considered widescreen (Figure 16.4). When shot for television and 
standard video release, the 1.33 aspect ratio is used. 



16.3. Academy aperture 
Aspect ratio: 1.37:1 
.864" X .63" 

.544 sq.in 

21.95mm x 18.6mm 
351.2 sq.mm 
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16 . 4 . Aspect ratio: 1:66:1 
.864" X .63" 

.544 sq.in. 

21.95mm x 16mm 
31.2 sq.mm 
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16.5. (above) Aspect ratio: 1:85:1 
.864" X. 469" 

.405 sq.in. 

21.95mm x 16mm 
351.2 sq.mm 



TRUE WIDE SCREEN 

For true widescreen, anamoiphic lenses ‘'squeeze'’ the image onto 
35mm film. In projection, the image is then “un.squcezed” to provide 
an image wider than standard 1.85. On the camera negative, the 
aspect ratio is 1.18:1. When unsqueezed, the aspect ratio in projec- 
tion is generally 2.35: 1 . 

ANAMORPHIC 

Anamorphic photography was invented in France in 1927. A special 
lens was suspended in front of the prime lens which compressed the 
image horizontally to one-half its width, then unsqueezed it again 
when projected. The horizontal compression was eventually engi- 
neered into the prime lens itself so an additional optic in front of the 
lens was no longer neces.sary. Several versions of this system are in 
use today, and most major lens manufacturers also make high qual- 
ity anamorphic lens sets (Figure 16.6). 

VISTAVISION 

VistaVision runs standard 35mm film horizontally. Each frame spans 
8 perforations, twice the area of a regular frame. It is still in common 
use especially for any kind of special effects or plate work. The 
reason it is used lor this type of work is that something that is shot 
for a background plate or as part of a special effects piece will likely 
go through several stages of optical printing or perhaps digitizing. 
The larger format prevents the build up of excessive grain and loss 
of resolution. 70mm is al.so used for plate work on films for which 
the production format is 35mm. 

IMAX 

Currently the largest projection format is Imax. which is 70mm film 
Rin through the camera and projector sideways, in a manner similar 
to VistaVision. This results in a negative roughly the size of that pro- 
duced by a 2-1/4 still camera. This extremely large negative allows 
for a ver>' large projection screen up to five stories high. Omnimax 
is a variation which employs a curved screen and anamorphic lens. 
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ALTERNATIVES TO ANAMORPHIC 

There are many problems with anamorphic photography. First, ana- 
monihic lenses are never as fast as standard spherical lenses. Sec- 
ondly, because of the squeeze, the depth-of-field is 1 /2 of that for the 
same image size. Both of these conditions mean that substantially 
more lighting is required for anamoiphic photography which can be 
a problem in terms of time and budget. 

SUPER35 

One method developed to answer these problems is Super35. The 
basic concept of Super35 is to use the entire width of the negative: 
the same full aperture originally used in silent films. 

From this full width negative, a widescreen image is extracted. 
This is done with an optical print. This optical step is necessary to 
slightly reduce the image to leave room for the sound track and to 
squeeze it for anamoiphic projection. Although the resulting image 
is not the full aperture, the original negative uses more of the avail- 
able space. This is necessary because there is still a need for a .sound 
track. Fa'cii though several alternatives have been developed to sub- 
stitute for the sound track on film, including digital audio, because 
these systems are not universal, it is usually necessary to give back 
that audio track space on the side. The Univision format, discussed 
later, also relies on eliminating audio track. 
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16 . 6 . Anamorphic 
Aspect ratio: 1.18:1 
.864" X .732" 

.633 sq.in. 

21.95mm x 18.6 mm 
408.27 sq.mm 
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COMMON TOPLINE 

For the DP, the director and especially for the operator, one of the 
greatest advantages of Super35 is that a common topline can be 
used. Because 4:3 video is more square, the top of video is always 
higher than the top of the widescreen format. As a result, it is nec- 
essary to frame for two formats at the same time. This is difficult 
at best and it is alw^ays a compromise. Since the Super35 format is 
extracted from the film in an optical process, there is the freedom to 
extract any part of the negative you like. Thus the top of the video 
frame can be the same as top of the w idescreen frame, thereby reduc- 
ing the need to compromise the fomiat. 

1 laving a common top is mo.st important, as the infonnation in the 
upper part of the frame is nearly always more important than the 
lower part of the frame. Cutting a character off at the belt instead 
of across the chest usually makes no difference, whereas cutting otT 
the top of the head can be very aw kward. The fact that the sides of 
the frame are different is still inescapable and will remain so until 
w idescreen TV becomes a standard. 

The drawbacks of Super35 are the additional cost of the optical 
print and the slight increase in grain and contrast due to this extra 
step. However, wuth the recent improvements in film stock, these are 
now quite acceptable. Many major films have been shot in Super35. 
Nearly all cameras in use today have their optical axis centered on 
the Academy aperture. As a result they are not centered on the full 
negative. For Super35, the lens mount must be repositioned by 1 mm 
to re-center it on the full aperture. Only lenses which cover the full 
area of the negative can be used. The ability to u.se standard spheri- 
cal lenses and the lessened requirement for lighting and schedule 
may offset the cost of the optical print. 

Once the Super35 full aperture is shot, any number of formats can 
be extracted from it. Except in very unusual cases, a hard matte 
would never be used to mask the negative to these aspect ratios. 
These illustrations demonstrate what would happen in the post-pro- 
duction process, not what happens in the camera. This is one of the 
beauties of this process: a single negative can be used for many dif- 



16 . 7 . Vistavision frame 
Aspect ratio: 1.5:1 
1. 485" X. 991" 

1.472 sq.in. 

37.72mm x 25.17mm 
949.7 sq.mm 



16 . 8 . The Imax negative is a 15 
perf image on 70mm film stock. 
Aspect ratio: 1.43:1 
2.740" X 1.910" 

5.24 sq.in. 

70mm X 48.5mm 
3430 sq.mm 
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16.9.65mm 5 Perf 
Aspect ratio: 2.28:1 
2.066" X. 906"- 1.872 sq.in. 
54.48mm x 23.01 mm - 
1207.58 sq.mm 



ferent tomiats. See the ground glass chart for some of the combina- 
tions of Super35 and other fomiats. 

If the Him is going direetly to video, there is no reason to waste 
film for an optical sound track that will never be added. In this case, 
it is possible to use Super35 ""as is.'’ This is sometimes called Super 
TV. 

3 PERF 

All of the above methods are adaptations which deal with one basic 
built-in drawback of 35mm film: one that goes back to it's very 
invention. Since its inception, 35mm has been advanced by 4 per- 
forations tor each frame. Unlike the aperture gate, this is not some- 
thing that is easily changed. Worldwide, there are tens of thou.sands 
of cameras, optical printers, lab equipment, telecines and theater pro- 
jectors that arc based on this system (Figure 16.20). Some systems 
advance the film by three perforations for each frame. Specially 
modified cameras must be used for this process. 

Since it would be impossible to change the entire world system to 
suit this, the 3 perf negative is converted at some stage to 4 perf 
The original advantages in shooting remain. If the project is going 
directly to video, then it is not a problem, except that the telecine 
must be suited to this process. Arriflex can now make any of their 
cameras available in 3-perf fomiats. 3 perf systems also have the 
advantage of using less film stock and longer running times out of 
each mag. Most television shows shot on film use 3-perf 



UNIVISION 

Another variation of 3 perf was developed by Vittorrio Storaro. It is 
called Univision (.sometimes .spelled Univisium). Storaro 's conclu- 
sion was that too much film is being wasted between frames; also, 
many soundtracks are not optical anymore. In his articles and inter- 
views, Storaro makes a convincing argument for this format. Univi- 
sion has an aspect ratio of 2: 1 . 

The following are some of Storaro 's observations on this fonnat: 
In normal widescreen film, filmed in 1:1.85, there is a lot of wast- 
age in camera negative. With Univision 1: 2 a.spect ratio and digital 
sound (the sound track not on the film itselO, using only three perfo- 
rations for frame on a 35mm negative and positive, it is possible to 
have: 

• 25% saved on camera negative, with absolutely no compro- 
mise in the quality of the image. It actually increases the aver- 
age quality of any panoramic and anamorphic picture. 

• 25% more shooting time in the camera magazine; less fre- 
quent mag changes. 

• Quieter running cameras because less film is moved through 
them. 

• No need for anamorphic lenses on cameras and projectors. 

• No distortion of horizontal and vertical lines due to the use of 
anamoiphic lenses. 

• Greater depth-of-field due to not using anamorjihic lenses. 

• Less lighting required because of spherical lenses. 

• No use of anamorphic lenses. 



16MM 

16mm is considerably simpler; there are two basic fomiats regu- 
lar 16 and Super 16. Super 16 currently enjoys enomious popularity. 
It can be easily blown up to a 35mm projection print and it transfers 
with little or no compromise to widescreen video such as High Def 
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16.10. Super TV 
Aspect ratio: 1.33:1 
.945" X .709" 

.67 sq.in. 

24mm x18 mm 
432 Sq.mm 
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1 6.1 1 . Super35 for 1 6x9 (High Def ). 
Aspect ratio: 1.78:1 
.945" X. 561" 

.502 sq.in. 

24mm x 13.5mm 
324 sq.mm 



Centerline 
.063 offset 
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16.12. (above) Super35 for 1.85. 
Aspect ratio: 1.85:1 
.945"x.511" 

.483 sq.in. 

24mm x 12.98mm 
31 1.52 sq.mm 

16.13. (left) Dimensions of various 
formats in Super35. 



Super 35 
.393 X .925 
Offset Up 
From Center .063 



Bird On A Wire 
Super TV 
.566 X. 750 
Centered on 
Full Aperture 



Many companies arc using Super 16mm as a way of protecting for 
future release of their production in widescreen HDTV. 

Standard 16 transfers easily to 4:3 video. With the improved film 
stocks and digital post-production, the quality of a film originated 
on 16mm can be surprisingly good. 
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1 6.1 4. Combination groundglass for- 
mats for 35mm. 
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Illumination, 109 
Image control, 58 
plane, 184 

quality, measurement, 278 
I max, 185 
Incident meter, 121 
Industrial lamps, 178-180 

sources, camera filters for, 1 79 
Inertia point, 1 1 7, 225 
Infinity focus, 196 
Infrared, 1 10 

densitometer, 230 
Innovision, 194, 195 
Insert, 14-32 

atmosphere, 15-32 
emphasis, 15-32 
practical, 14-32 

Institute of Electrical And Electronic Engineers, 
199 

Institute of Radio Engineers, 199 
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Interaction of color, 139, 140-144 
Interlaced scanning, 199 
Internegative, 233 
Interpositive, 233 
Intervalometer, 60, 284 
Introductions, 100 
characters, 101 
geography, 101 
place, 101 
time, 101 

Inverse square law, 109-130 
Invisible technique, 18-32 
IRE, 199,219,270 
ISO, 108-130 
ISO speed, 109 
Jack\ 230 

Jamming timecode slate, 252 
Janson. H.W., 162 
Jannusch, Jim, 50 
Jaws, 69 
Jib ann, 75 

Joseph of Derry, 162-169 
Jump cut, 102 
Kaminski, Janus, 229 
Kansas City, 23 1 
Keep the nose out, 97 
Kelvin, 172,238 
Key grip, 258-260 
Keying, 270 
KeyKode, 2 1 8 
Khondji, Darius, 229 
Killing, The, 164 
Kino-Flo, 156-160 

for process photography, 271 
Kodak, 111, 118,219,240,271 
Kubrick, Stanley, 50, 66, 85, 101, 162-169 
Kuleshov, Lev, 8-32 
Kurosawa, Akira, 10-32, 85, 162 
L.C.T. Yellow, 178 
La Tour, 1 62 

Lady From Shanghai, The, 26, 54, 63 

Latensification, 227 

Latent image, 1 1 1 

Latitude, 119, 120, 262 

Laws of Simultaneous Contrast, 141 

LC filters, 226 

Leko, 158-160 

Lens, 45-60 

distortion, 51 
extender, 195 
height, 60 
normal lens, 5 1 

perspective - depth of field, 52 
perspective - expansion of space, 51 
perspective - wide lens, 5 1 
psychological space, 53 
tests, 196 
Leveling, 256 
Levinson, Ban*y, 165-169 
Light and color, 134 

balancing filters, 175-180 
energy, 108 



Lighting, 141-166, 248 

bluescreen/greenscreen, 270 
calculations, 108 
equipment, 146-160 
extreme close-up, 276 
source distance, 109-130 
Lightning. 283 
Strikes, 283 

Light-scattering filters, 227 

Line, The, 87 

Linear film response, 1 17 

Litho film, 114-130 

Little Buddha, 230 

Lo Cons. 227 

Loader, 253, 254-260 

Locations, 228 

Locked olT, 257 

Log E, 113, 116 

Log exposure, 224 

Logarithms, 113, 116-130 

Long Voyage Home, The, 52 

Longitude, 262 

Look establishes new line, 99 

Looking room, 48 

Lord Kelvin, 172 

Low angle, 62 

contrast emulsion, 1 15 
contrast, 114-130 
key colors, 134 
low pressure sodium, 1 79 
mode, 75 
Low Cons, 227 
LTC,2I1 

LTC Laboratories, 23 1 
Luminance, 200 
color, 203 
key, 272 
Lux, 108-130 
Macro lenses, 194 
Macrophotography, 191-196 
depth-of-field, 192 
exposure, 192 
lens displacement, 1 92 
Magic boxes, 280 
" hour, 229 
Magnetic North. 262 
variation, 262 
Magnification, 191 
Magnificent Amhersons, The, 186 
Manipulating perspective, 54 
Marks for actors, 254, 258-260 
Master scene method, 1 7-32 
Match cut, 105 
Mathematics of optics, 183 
Matrix, The, 285 
Matte box, 243 
Matte for compositing, 269 
shot, 269 
Maxi-brute, 153 
McCabe and Mrs. Miller, 229 
Medium shot, 1 1-32 
Mercury vapor, 173, 178, 264 
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Metal halide, 178 
Metamerism, 141-144, 146, 177 
Metaphor of lighting, 1 69 
Micro-reciprocal degrees, 239 
Mid^round, 5 1 
MinrDV,215 
Minolta Color Meter, 173 
MinusGrecn, 178 
Mired, 173, 176 
values, 239-244 
Mitchell diffusion, 236 
Modulation-transfer function, 278 
MolePar, 153 
Monitor setup, 205 
Monitors, and MGS shooting, 268 
Montage, 28 

Moonliuht, 108, 281,282 
MOS, 148 

Motion control pass, 269 
control rigs, 191-196 
Motivation, 66 
Motivator, 257 
Move in. 68 
Move out, 68 

Movement in the visual field, 46 
Moving shots, 70-82 
car, 76 

helicopter, 76 
jib arm, 76 
motivation, 66 
punch in, 68 
remote head, 77 
Technocrane, 77 
MT-2, 152, 178 
MTF, 279 
MTY, 178 

Munsell system, 136, 203 
Musco light, 158 
Nanometer, 132 

National Television Standards Committee, 198 

Natural, The, 165-169, 228 

Nature of light, 132 

Nautical charts, 263 

ND, 176 

iirads, 237 
NECC231 
Negative, 1 1 1 
Negative density, 115-130 
printing, 224 
Nets, 236 
Nets, grip, 256 

Neutral density filters, in lighting, 272 
shot, 9 1 

Newton, color wheel, 134 
Newton, Sir Isaac, 135 
Nine 1/2 Weeks, 50, 52, 276 
Nodal points, 188-196 
Noir, 163 

Noir en couler, 23 1 

Non drop-frame, 209, 210-222 

Nooks, 156 

Norris Intervalometer, 284 



Noseroom, 48 
NTSC, 198-222 

NTSC video, and practical monitors, 267 
Objective, 6-32 
Off-screen space, 8-32 
180°mle, 88 
shutter, 199 
One light dailies, 225 
1.2k. 149-160 
Operator, 249 
Optic nerve, 134 
Optical shift, 196 
Optics, 5-32, 182-196 

and dcpth-of-field, 1 87 
bellows, 194 
close focus lenses, 194 
compression of space, 5-32 
critical, 185 
extension tubes, 194 
macro lenses, 1 94 
macrophotography, 1 92 
mental, 185 
resolving power, 187 
Orange mask, 232 
Orthochromatic, 1 74- 1 80 
OTS, 14-32, 84 

and inserts, 100 
Out Of Africa. 118, 228 
Output, sources, 108-130 
Overlapping method, 27 
Over-the-shouldcr, 14-32 
Paintbox, 234 
PAL, 209, 221 
Pan, 67-82 

Panaflashcr, 120, 229, 232 
Panastar, 59 
Panavision, 59 
Panchromatic, 174-180 
Panoramic, 68 

Parabolic reflector, xenon. 151 

Parcan, 154 

PAR, 153-160 

Pastel. 228 

Paths OfGlo/y, 85 

Pedestal, 202 

Pedestals, 78 

Philosopher Giving A Lecture On The Orrery, 
162-169 ^ 

Photo bulbs, 240 
Photochemistry, 1 10 
Photographic film, 110-130 
Photometric data. 1 60 
Photon. 110, 132 
Photo-Sonics, 59, 275, 276 
Pick-up, 17-32 
Picture car, 78 
Pincushion distortion, 196 
Place and fall, 128-130 
Plan scene, 25 
Planckian radiator, 172 
Plasma cloud, 264 
Plexiglas, 257 
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PLUGH, 205 
PlusGrccn, 178 
Point of view, 2-32 
Polarizers, 242-244 

video cameras, 244 
Polaroid, 127-130,277 
Portable units, 159-160 
Positive, 1 1 1 
Post-Hashing, 226 
POV, 1-28 ^ 

breaking the fourth wall, 8 
cheating, 14 
cut. 104 
doggie cam, 7 
narrative, 8 
objective, 6 
subjective, 6 
the look, 8 
Pre-exposing, 225 
Pre-flash, 227 
Pre-roll, 2 18-222 
Primary colors, 136 
Principal plane of focus, 185 
Principles of design, 34 
Print stocks, 233 
Printer lights, 224-244 
Process photography, 269 
Processing, 1 1 1 
Processing amplifier, 204 
Production assistant. 258-260 
designer, 246, 257 
Promist, 227 
Proscenium, 2-32, 50, 90 
Pull-process developing, 228 
Punch-in, 70 
Purkinje elTect, 134, 282 
Pyrotechnician, 283 
Rack focus, 56 
Radar screen, 267 
Raiding BulL 59 
Rain, 282 

Ramsey, Wade, 108-130 

Reaction shot, 14-32 

Real time continuity, 19 

Rear nodal point, and special elTects shots, 190 

Redford, Robert, 165 

Reds^ 230 

Reference black level, 200 
Reference frame, in process photography, 269 
Reflectance, 108-130 
meter, 122 

Reflection, 110, 139, 182 
Refraction, 182-196 
Refractive index, 1 82 
Registration, 224 
Remote head, 72 
Renaissance, 162 
Resets, 259-260 
Reshoots, 247 
Resistance dimmers, 272 
Resolution. 196 
Reveal, 20, 63, 70, 101 



Reversal stock. 232 
Reverse, 9 1 
Revolution, 195 
RGB, 142 

color signals, 203 
values, 144 
Rigging, 256 
Risers, 75 
Rocker plate, 73 
Rods, eye, 1 33-144 
Rollinu shot, 72 
Ronhu\i)(>. 231 
Rope, 19, 106 
Rosco, 176 
scrim, 243 
sun, 176 

Rubber cement, 237 
Ruby, 154 
Rule of thirds, 47 
Rules of composition. 48 
Sand bags, 256 
Saturation, 1 1 7 

Saving Private Rvan, 60, 227, 230 
Schedule, 258-260 
Scorsese, Martin, 59 
SCR dimmers, 273 
Screen direction, 88-106 
car shots, 95 

covering a curving walk, 96 
door entrances/exits, 95 
entering and exiting frame, 96 
entrance, 96 
exit, 96 
eyclines, 100 
inserts, 100 
minor axis, 97 
moving action, 100 
neutral axis to exit frame, 96 
three shots, 96, 97 
turning a corner, 96 
Seven, 23 1 
Seapars, 278 
Scat extension, 75 
Sccam, 209 
Second AD, 258-260 
electric, 255 
unit, 256 
unit director, 256 
unit DP, 256 
Secondary colors, 1 36 
SED, 172, 175 
Selective focus, 55 
Sepia, 237 

Set procedures, 258-260 
Setting up a color monitor, 205 
Seven Samurai, 1 0-32, 42, 85 
Shadows, 1 1 9 
Shining, The, 66 
Shooting High Def, 212-222 
order, 22 

process photouraphy, 269-286 
Shot list, 18-32, 247 
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Shots, 9-32 

big head, 9-32 
cowboy, 9-32 
dirty single, 9-32 
head and shoulders, 9-32 
medium, 9-32 
pick-up, 17-32 
tight two, 9-32 
wide shot, 9-32 
Shoulder, 115 
Shutter, 129-130 

angle, 60, 110, 129-130 
speed, 1 1 0 
Side boards, 75 
Sides, 258-260 

Silicon controlled rectifiers, 273 
Silva, 262 
Silver halide, 1 10 
nitrate, 1 10 
retention, 228, 229 
Tint Enhanced, 23 1 
Silver, Alain, 164 
Simo, 218 
Single, 13-32 
6k, 148 

Six types of cuts, 103 
16x9, 198 
Skip bleach, 232-244 
Skylight, 240 
Slate, 257 

slating technique, 25 1 -260 
Smart Slates, 252 
timecode, 252 
Slow speed blur, 59 
Smoke, 227, 279 
crackers, 279 
SMPTE, 209 

color bars, 202 
Snorkles, 194 
Snot tape, 236 

Society of Motion Picture and Television Engi- 
neers, 209 

Sodium vapor, 1 73,1 78, 264 
Soft lenses, 58 
lights, 155 

Spacelights, 158-160 
Sparks, 255 
Spatial orientation, 87 
SPD, 172 
Spectra, 129-130 
Spectral energy distribution, 1 72 
power distribution, 172 
Spectrum, 108 
Specular. 58 
Speed, 132 
Spit mark, 254 
Split diopter, 193-196 
Spotmeter, 128-130 
Square-wave, 148 
Standard light sources in CIE, 144 
Star filters, 236 
Static frame, 50 



Steadicam, 64, 68, 246 
Step printer, 224 
Stop, 108 

Storaro, Vittorio, 230 
Story board, 1 8-32 
Straight-line portion, 1 15 
Stranger Than Paradise. 50 
Streaks N" Tips, 243 
Strobes, 274-286 
Stylistic choices, color, 180 
Subject brightness, 1 23- 1 30 
luminance, 1 18 
range of brightness, 122 
Subjective, 6-32 

Subtractive color, 113-130, 134, 142-144 

Sun location, 262 

Sunlight, 108 

Sunrise (movie), 62 

Sunrise, 175 

Sunset, 175, 237 

Susan Hayward, 54 

Sync sound speed, 1 48 

T/stop, 183 

TAP, 222 

Taking lens, 184 

Technicolor, 234 

Technic/iie Of Film And Video Editing, The. 85 

Telecine, 216-222 

Telecine analysis film, 222 

Telecine exposure calibration, 222 

Tellotte, J.P, 165 

Temperature, 134 

Tertiaiy colors, 136 

Thin Red Line, The, 229 

Third AC, 254 

Third grip, 255 

Third Man, The, 63 

Thomson, Kristin, 8 

Three dimensional field, 38 

Three Kings, 233 

Three shots with dominant character, 97 
3:2 pulldown, 216 
Three-dimensional, 5-32, 90 
Tilt, 62, 67-82 
focus, 195t 
Tilt plate, 73 
Time lapse, 60 

lapse photography, 284-286 
Time slicing, 285-286 
Timecode, 209 
Timecode slating, 21 1 
Toe of the curve, 1 15 
Toland, Gregg, 1 86 
Tools of lighting, 146-160 
lOK, 152 ^ 

IK, 153 
20K, 152 
2K, 152 
baby, 153-160 
Big Eye, 152 
brute arc, 1 52 
deuce, 152 
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fresnels, 152-160 
inkic, 153 
juniors, 152 
open face, 153 
PAR, 22, 153 
Pepper, 153 
tenners, 152 

tungsten fresnels, 152-160 
Tween ie, 153 
twenty, 152 
xenon, 150 

Touch Of Evil, 25-28, 64 
Tracking shot, 63 
Tracy, Spencer, 254 
Trailer, 78 
Transfer, 2 1 9 

from print, 233 
video to film, 216 
Transitions, 19 
Transparency, 139 
Triple take, 27 
Tripod, 73 

Tristimulus theory, 133 
in video, 203 
True North, 262 
True stop, 183 
Truffaut, Francois, 64, 102 
Tungsten light, 174-180 
daylight, 176 
Turnaround, 23, 92 

cable connectors, 273 
TV and projector effects, 281-286 
studio, 108 
Tweaking, 258-260 
12IC, 147 
12x12, 160 
20% rule, 94 
20x20, 160 

Twentv four frame progressive, 2 1 3 
29.97fps, 210,268 
24P,213 
2.5k, 149-160 
Two shot. 12-32 
Type A film, 174-180, 240 
B film, 174-180, 239 
D film, 239 

Types of moves, 68-82 
countermove, 70-82 
tracking, 70-82 
U.S. Geological survey, 263 
Ultimatte, 269-286 
Ultracons, 227 
Ultraviolet, 178 
Underslung head, 73 
Underwater filming, 277 
Underwater housing, 277 
Unilux, 274 
Unity, 35 
UV, 178,240 
filter, 240 
Value, 134-144 

Variable focal length lenses, 191-196 



shutters, 60 
Variac, 273 

Varicon, 120, 226-244 
Varieties of Visual Experience, 1 62 
Vectorscope, 144, 201-222 
Veiling glare, 196 
Vertical Features Remake, 28 
Vertical sync pulse, 201 
Video, 198-222 

HD cameras, 212 

High Def, lighting, 214 

High Definition video fonnat, 212-222 

Longitudinal timecode, 21 1 

Panasonic 27V, 212 

slating, timecode, 21 1 

Sony 900, 2 1 2 

Vertical Interval Timecode, 212 
VITC,212 
frame rate, 209 
lighting, 215 
signal, 198 
tap, 198 
Vignetting, 196 
Visible light, 132 
Vision, human. 5 1 
Visual balance, 35 
Visual communication, 34 
Visual organization, 29-44 
balanced frame, 46 
closed frame, 45 
compositional triangles, 42 
frame, the, 43 
frame within a frame, 46 
horizon line, 43 

horizontals, verticals and diagonals, 43 
line, 41 

open frame, 45 
poetry, 169 

positive and negative space, 46 
power of the edge, 43 
sinuous line, 42 
style, 164 

unbalanced frame, 46 
vanishing point, 43 
weight, 35, 48 
VITC, 2n 

Vlahos, Peter, 269-286 
Voices In The Dark, 1 65 
Voiles, 236 
Ward, Elizabeth, 164 
Water EFX, 282 
Watkin, David, 1 1 8, 228 
Wave, 132 

Waveform monitor, 201-222 
Wavelength, 108, 132, 172 
Weber, E.H., 116 
Wedges, 256 

Welles, Orson, 25-28, 54, 63 
White-flame carbons, 151, 175 
Wide shot, 9-32 
Wild walls, 257 
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Working Girl. 79 
Wratten, 176-180, 242 
Wuthering Heights, 52 
Wyler, William, 52 
Xenons, 150-160, 264 
Y-1, 152, 178 
Yellow-flame carbons, 151 
Yojimho, 211 
YiJV, 208 
Zero cut, 106 

Zone System, 122-130, 225 
V, 125-130 
Zoom, 67-82 
Zsigmond, Vilmos, 229 
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Cine m atoc ra p h y 

’’HfOty AND ^HACTlCE 

Image Making for Cinematographers, Directors, and Videographers 

Blain Brown 



Cinematography derives from Creek roots that mean writing with motion. 

This is the essence of filmmaking, which applies egually whether you are shooting on film, 
video, digital, or High Def. In this broader sense it encompasses the job of both the cine- 
matographer and the director. 

This book covers all aspects of cinematography as it applies to every type of filmmaking. It 
covers knowledge, methods, and techniques essential to the work of the film DP, the director 
or the videographer on any type of project. 

The first section covers concepts that are essential to directing the camera and crucial to 
every cinematographer who is trying to better understand the challenges a director faces 
and who wants to be better prepared to serve the director's vision of a project. 

The purpose of this book is not only to cover all basic concepts, methods, and technical 
aspects of cinematography, but also to improve communication between the director and 
the cinematographer-by presenting what the director needs to know about the camera and 
what the cinematographer needs to know about the directing process. 

Any director who aspires to utilize fully all of the tools of filmmaking should have an under- 
standing of the concepts covered in the first section of this book, and would be wise to have 
at least a passing understanding of the technical aspects covered in the second section— if 
only to have a firmer grasp of the limitations and, more important, the possibilities of using 
the camera. Topics include: 



♦ Concepts of filmmaking 


♦ Shooting High Def and digital video 


♦ Language of the lens 


♦ Image control with filters 


♦ Cinematic continuity 


♦ Bleach bypass processes 


♦ Lighting for film, digital, and High Def 


♦ Lighting as storytelling 


♦ Exposure 


♦ Shooting special effects 


♦ Video and telecine 


♦ Set procedures and other issues 


♦ Optics and lenses 





BUIN BROWN is a cinematographer based in Los Angeles. He has been Director of Photography 
on feature films, commercials, music videos, and documentaries shot on film. High Def, 24p, and 
digital. His previous books include: Motion Picture and Video Lighting and The Filmmaker's Pocket 
Reference, both published by Focal Press, www.blainbrown.com 
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